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ABSTRACT

Digital health as an industry while exponentially growing in breadth,
has not lived up to potential thus far in actually being able to produce
meaningful positive health outcomes.

This research project explored the applicability of user-centered
design as a methodological approach toward the decline of digital
health. Stress amongst university students was the context used for the
design process in order to carry the research out through a full design
cycle.

The user-centric nature of the project meant the involvement of
university students who were currently attending Auckland University
of Technology within the design process. A set of methods and phases
within the cycle were employed at the start of the research but were
ultimately changed and adapted to accomodate the complexities of
stress amongst university students. In particular, the psychological and
non-physical nature of stress had significant limiting implications on
certain user-centered methods, lowering the effectiveness of those
methods. To account for these implications literature surrounding
stress and stress coping were constantly reffered to and used to
inform methods.

As a result of the full cycle user-centered design process used within
this research, a stress related digital intervention prototype was

the final output. The prototype is a mobile voice user-interface that
aims to provide university students an informed perspective on their
stressful situation.
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From Apple’s first Macintosh in 1984 (Still & Crane, 2017, pp. 1-17), the
world wide web (WWW) on personal computers in the 1990’s to the
emergence of the iPhone and in 2008 (Still & Crane, 2017, pp. 19-40),
technology has vastly improved over the last 40 years. Digital
technology is now more complex and more integrated into societal

living than ever through its impact and role on most professional fields.

Healthcare as an industry has incorporated digital technology into
many of its processes, leading to digital health, the intersection
between the internet and healthcare (Frank, 2000). The healthcare
industry absorbing digital technology has resulted in its exponential
commercial growth in both users and technologies available (Rivas,
2018, p. 3), while exploring the applicability of new and emerging
technology. However, the results have not been favorable for the
healthcare industry. The landscape is extremely cluttered, lacking

regulatory and evaluative processes while unable to most importantly,

produce meaningful health outcomes (Mathews , et al.,, 2019, pp. 1-2).
The success of digital health is crucial for the next generation as the
digitally inclined inheritors of current healthcare systems

(Mesko, et al., 2017, p. 6). A key assumption amongst literature
suggests that the lack of involvement of end-users is the biggest
reason for the inability of digital health to produce meaningful health
outcomes (Mesko, et al., 2017; Mathews, et al., 2019, pp. 2-8).

A solution being explored is the use of user-centric design
methodologies among healthcare and digital health contexts
(Bazzano, et al.,, 2017), advocated for and recognized by medical
professionals and designers alike (Ghazali, Ariffin, & Omar , 2014).
However, the lack of documentation (Bazzano, et al., 2017, pp. 12-16)
and contrasting procedures with existing healthcare processes have
meant little progress (Mesko, et al., 2017, pp. 1-3; Birnbaum, et al,,
2015).

This project seeks to explore the feasbility of user-centered design
(UCD) as a design methodology within the context of digital health and
healthcare, conducted through the research question;

“How might an understanding of stress experienced by current
Auckland University of Technology students through a
user-centered design approach, be used to explore the
creation of a stress relieving digital intervention?”

Stress is the digital health context and university students are the
target end-user group, acting as the contextual catalyst for exploring
UCD as a methodology within a healthcare context. Specifically, this
project aims to explore the practicality of UCD methods.

This report describes and discusses the project from the perspective of
the UCD design process used in the project. Methdology and
contextual research are outlined while the design process is
documented. The feasibility of UCD within the context of stress
amongst university students is then discussed.
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Contextual Review

1

Human-centred design
(HCD) and Design
Thinking (DT) are similar
design methodologies,
although uniquely varying
within context of
organisation and use.

User-Centered design

UCD or User-centered Systems Design (UCSD) (Norman and Draper,
1986) can be defined as an approach to designing products that focus
on understanding the needs of end-users in order to drive design
process (Ritter, Baxter & Churchill, 2014). A series of methods are used
to engage and involve users, involving evaluation and testing in an
iterative fashion. Understanding of the product and its relation to the
end-user evolves throughout the design process as more is under-
stood about the user (Still and Crane, 2017, pp. 1—17). UCD, while more
commonly used and applied to areas relative to digital technology
(Bazzano, et al.,, 2017), is often interchangeable with other design
methodologies, through similarities in practice of methods and

process.1

Critical review and iteration of UCD through many overlapping events,
movements and fields has resulted in what it is today. Influential
movements include; the Industrial Revolution, Arts & Crafts and
Bauhaus (Borteh, 2010; History.com, 2009; Clericuzio, 2017). Many
events spanning back to World War Il towards Apple and the first
desktop computers and now the emergence of mobile smart-phones
(Still & Crane, 2017, pp. 1-17;, MacKenzie, 2013). This project aims to
contribute to UCD in the same fashion, through the contexts of digital
health and stress amongst university students.
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2

Seth Frank is currently the
vice president of Investor
and treasury relations at
medical prosthetic and
orthotic provider, Hangar,
Inc.

3

Enhancing a patient’s
ability to actively engage
in healthcare provided to
them (James 2013).

4
Other low ROI reasons

for digital health include;
evidence of effectiveness,
privacy or security
problems and resistance
from medical professionals
(Rivas 2018).

Digital health

Healthcare has had difficulty adopting digital technology due to
complexity in practice and organizational standards (Mathews, et al,,
2019; Mesko, et al., 2017). Although, much of the literature to the
knowledge of the researcher focuses on public digital health contexts
at a systematic or organizational level, this report will focus more on
practical everyday contexts.

Digital Health as a term and concept was coined by Seth Frank,?
which since then has expanded parallel to the advancement of
technology and now includes many forms of technology such as
artificial intelligence (Al), mobile health applications (mHealth) and
wearable technology used in research and practice within healthcare.
Patient engogement3 is also increased by these digital health
technologies (Birnbaum, et al., 2015).

From a commercial standpoint, the digital health industry has grown
exponentially with roughly six billion dollars in funding as of 2017 with
over three million mHealth applications (Mathews , et al., 2019, pp.
1-2). However, while there is breadth in digital health technology, the
lack of an evaluation framework has resulted in low return of
investment (ROI). Particularly, there has been a lack of produced
meaningful health outcomes amongst mobile health applications (Ibid).
However, movement amongst organizations like the World Health
Organization (WHO) producing a digital health intervention
classification document (World Health Organisation, 2018) and the
United Kingdom’s National Health Service (NHS) hosting a library of
approved healthcare mobile applications (Mathews, et al., 2019, p. 2),
show promise in digital health evaluation. While many reasons ex-
plaining low ROI have been suggested,4 the predominant is
involvement of end-users (or patients) during digital health
development.



Contextual Review

5

Some notable examples
are firms; IDEO, Frog and
Dalberg who design within
the healthcare and the
wider social innovation
spaces.

6

Generation Z are the
generation after
millennials, born between
the mid 90’s and

early 2000’s, they've
grown up with technology
and the internet

(Seemiler and Grace, 2018,
pp. 28—35).

Designing for digital health

With the lack of ROl and patient engagement amongst digital health
technologies, implementation of design methodologies to develop
digital health are currently being explored as a solution

(Bazzano, et al,, 2017). The success of UCD in other industries and
contexts give reason to also apply it to digital health, recognized and
suggested by medical professionals and designers alike

(Ghazali, Ariffin & Omar, 2014).

However, digital health has many nuanced established details and
practices that make it hard to implement design methodology
(Ghazali, et al., 2014, pp.11—12). Most notably, the established
standards for healthcare interventions which contrast the flexibility of
design methods incorporated within UCD. Healthcare eco-systems are
also often limited in terms of ability to change and innovate

(Rivas, 2018). Although not the focus of this project, political and
personal problems can also accompany that of practical and systemic
ones (Rivas, 2018, p. 4).

While there is effort amongst public health agencies, international
development agencies, hospitals or health systems to incorporate
UCD with design ﬁrms,5 it is difficult to assess effectiveness due to
little documentation (Bazzano, et al., 2017, pp. 12-16). Formal
documentation may cause increased adoption by medical
professionals and healthcare bodies who may have initially dismissed
the idea. Adoption and success of digital health is important for
generation z8 and future generations as inheritors of current digital
healthcare systems and beyond (Mesko, et al., 2017; Bazzano, et al,,
2017; Altman, Huang & Breland, 2018).

Conversely to UCD’s involvement of users, historically, healthcare

and now digital health has involved medical professionals along with
current prominent theories and scientific evidence.

(Mesko, et al., 2017, pp. 1—3; Birnbaum, et al., 2015; Mathews, et al,,
2019; Altman, Huang & Breland, 2018). Along with the involvement of
end-users or patients within healthcare, a shift in mindset and
approach is needed toward collaborative, interdisciplinary and shared
decision making (Mesko, et al., 2017, pp. 4—5). While the iterative
nature of UCD clashes with the risk-averse approach to innovation that
healthcare has (Mathews, et al., 2019), iteration may able to address
lack of evaluative standards and regulations amongst digital health
interventions.

In summary, UCD as a methodological approach and design practice
is based on the philosophy of designing with the involvement of
end-users. Today it is often used to develop digital technology in many
fields. Digital health’s inability to produce meaningful health outcomes
has resulted in attempts to implement UCD. However, the nuances of
current digital health development make it difficult.

This project aims to explore the practical issues between design and
digital health, through examining the feasibility of UCD in a digital
health context. Specifically, toward developing a stress related digital
intervention for university students. The next chapter will discuss the
methods that were used throughout the process.
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Research Methods
Methodology

7

Other stakeholders are
those that are involved in
the development process
and what is being
developed itself. For
example, software
developers,

clients, investors,
healthcare professionals,
etc.

8

The international
organization for s
tandardization (ISO) is an
international,
non-government group
that collectively create
expert reviewed standards
for innovative practices.
(International Organization
for Standardization, n.d.).

9

To the knowledge of the
researcher, Co-design is
the only distinct
user-centric methodology
(Steen, Manschot & De
Koning, 2011).

User-Centered design

From a methodological perspective, UCD is a design approach that
aims to put the needs, wants and surrounding contexts of the
end-user to inform design and development processes towards
solutions or products (Ritter, Baxter & Churchill, 2014, pp. 33—53).

UCD in this project is employed to address perceived issues around
digital health design processes. Specifically, issues surrounding the
lack of involvement of end-users and over-reliance on existing
organizational healthcare processes. As an approach often catered
digital technology, UCD is also suited to digital health

(Bazzano, et al,, 2017). The vulnerable nature of stress as the context
of this project however, severely limits end-user involvement, this is
further discussed in the following chapters.

While UCD designers seek to understand the end-user to develop a
solution for their needs (Lowdermilk, 2013), in many situations,
designers need to also consider and communicate with other
stakeholders,” relative to the product. (Lowdermilk, 2013, pp. 31—32).
This project however, will only consider end-users.

UCD is standardized under the international standard for designing
human-centered interactive systems (ISO 9241—210)8

(International Organization for Standardization, 2019). However, each
UCD process is unique depending on methods and context of use.
Each process encompasses over-arching phases with methods

within them, all phases are collectively called a cycle. Iteration in UCD
is common and occurs by method, phase or cycle (Usability.gov., n.d.).

Even after a design solution is created, methods can be iteratively
used to improve the solution. To address the lack of documentation of
full design cycles within digital health (Bazzano, et al., 2017, pp. 11—13),
a full cycle is used in this project; encompassing research, analysis,
synthesis and refinement phases (figure 1).

Currently, HCD, UCD, or DT are being used as general idioms? for
design involving users (Cossu, 2015). Considering lack of distinction,
although this project focuses on UCD, methods used are typically
applicable to all three methodologies.

The phases and methods employed in this UCD design process were
through discussion between the researcher and supervisors.

The methods were changed and adapted throughout the design
process to accompany the complexities of stress amongst university
students as a context. These adaptations will be discussed in the next
chapter.
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Figure 1. Phases and methods within the user-centered design process.
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10

Ethnographic methods typ-
ically aim to understand
the behaviors of people
within their natural
environment.

(Mabson, et al. n.d., pp.
1—4)

Design ethnography

Design ethnography commonly perceived as the adaptation of
ethnographic approaches to research, amongst designers and design
processes. Adaptation occurs through the use of ethnographic
methods™ to inform a design process (van Dijk, 201; Salvador, Bell &
Anderson, 1999; Mabson, et al,, n.d).

In this project, design ethnography will be an accompanying approach
to UCD, applied in the planning and carrying out of methods
(particularly those that involve end-users). As a result, there is much
more focus on qualitative data than quantitative.

While end-user involvement is mandatory amongst UCD processes,
how the user is viewed and actually involved in the process varies
heavily between unique methods and approaches. There are many
complexities surrounding university students and their stressful
situations as a particular user within a digital health and healthcare
context. Design ethnography has been employed to account for and
gain a holistic understanding of these complexities, through qualitative
methods.

This also addresses, the short comings of current digital health
development processes in involving end-users. Particularly,
understanding them outside the context of their health-related problem
and the product being developed.

As digital products have become exponentially more complex
(Cossu, 2015), design ethnography is suited to understanding the
complexities of context of use surrounding these digital technologies.
Particularly so, for digital health.

10
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Contextual Research

Contextual research was used within both the design process and the
report overall. Within the UCD process, contextual research was used
to understand existing knowledge surrounding stress amongst
university students and the current prominent theories surrounding
stress (IDEO.org, 2015, p. 37). Conclusions drawn from contextual
research were used to inform design decisions within the analysis and
synthesis phase.

Competitive Research

Competitive Analysis within UCD is researching then comparing and
contrasting existing solutions to the problem being addressed, drawing
focus on weak or unexplored parts of these solutions (Kirakowski, 2011,
Still and Crane, 2017, pp. 135—137). Competitive research and analysis
were used to understand existing stress general and digital
interventions/solutions. Research examined the interventions while
analysis compared them along a set of metrics established through
contextual review.
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il

Affinity mapping involves
organizing data that are
similar or related, in order
to find themes or patterns
(Pernice, 2018).

Interviews

Interviews are a self-reporting, one-on-one research method for
gathering information on what user’s feel, think and perceive about a
certain context (Pernice, 2018, p. 19; IDEO.org., 2015, p. 84). Hypotheses
were constructed from contextual research and competitive research
were used to scope the semi-structured interviews used

(Lowdermilk, 2013, pp. 83—85; Edwards and Holland 2013, pp. 2—3).
Within this research, the use of interviewing as a method were limited
due to ethical reasons surrounding the sensitivity of stress as a topic.
These limitations will be discussed in chapter four.

Frameworking

Frameworking are organizational or mapping methods for making
sense of data or findings. A 2x2 Framework and Affinity map™
frameworks were created for both the research and analysis phases
of the UCD process used (IDEO.org., 2015, pp. 89—93). Conclusions
drawn from the frameworks are used to inform other methods that

12
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Personas

A persona is a fictional personification of a group of users who have
similar goals, motivations and behaviors relative to the product or
solution being designed. The aim of a persona is a resource to create
a mindset of empathy towards end-users for not only designers but
anyone else involved in the design process (Lowdermilk, 2013, pp.
43—44; Still and Crane, 2017, pp. 101—103; Flaherty, 2018). Personas
were formulated from findings within the research and analysis phase,
to inform other methods, in particular, brainstorming, scenarios and
multi-thread scenarios. Traditionally to add a sense of realism and
increase empathy, demographic information including a realistic
fictional name is emphasized (Harley, 2015), however in this report
personas mentioned will be referred by a number.

Scenarios

Scenarios are stories describing motivations, goals and tasks of a user
within the context of what is being designed. Similarly, to personas,
scenarios are used to draw empathy and drive design decisions
(Lowdermilk, 2013, p. 45; Usability.gov., n.d.). Formulated through
interview data, scenarios were used to emulate real world contexts
around stress amongst university students. Scenarios informed other
methods, specifically, multi-thread scenario and usability testing.
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How might we (HMW) questions

How Might We (HMW) questions are reframing of problem stories into
questions and prompts that encourage unique ideas (Both, 2016, p. 33;
IDEO.org., 2015, pp. 85—88). HMW statements were used to
brainstorm prompts from user requirements in order to effectively
generate ideas surrounding functional requirements

(Still and Crane, 2017, p. 122; Lowdermilk, 2013, p. 33) that address the
particular problem stories explored within the design process.

Multi-thread Scenario

Multi-thread scenarios are a diagramming tool to explore all
interactions (physical and digital interactions) between a user and a
product, needed to achieve a certain goal (Lowdermilk, 2013, p. 36;
Still and Crane 2017, pp. 94—95; Sato 2004). Multi-thread scenarios
were used to explore functional requirements within a scenario, in an
effort to come up with ideas on how they may be translated into digital
wireframes.

Prototyping

Prototyping involves testing and gathering feedback on an early
version of a design, with the aim of improving it. The ideas constructed
through the multi-thread scenario were further refined and were used
to create medium-fidelity digital wireframes as prototypes (Bevan and
Wilson, 2005; Still and Crane 2017, pp. 166—172; Lowdermilk, 2013, pp.
89—91).

14
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Stand-alone design critique

Stand-alone design critique within the context of UCD, are used to
gather user feedback when users aren’t available, through other
designers or usability evaluators (Gibbons, 2016). Standalone design
critiques were used to gather feedback and iterate on digital
prototypes within the design process before and after feedback
methods involving users.

Usability Testing

Usability testing is a method used to gather feedback on a prototype
that analyzes how well the prototype is used by its intended users
within a certain context. Usability testing can be formative (qualitative
feedback) or summative (quantitative feedback) depending on the
situation (Still and Crane, 2017, pp. 192—194).

In the synthesis phase, formative usability testing was conducted to
gather feedback on prototypes following a stand-alone design
critique. The formative nature of the usability test was chosen due to
the qualitative focus of the design process and methodology
employed in this research.
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Results & Findings
Research phase

12

Parameter one;

the digital intervention was
commercially available as
it would be accessible and
examinable by the
researcher first-hand, as
well as increased likely
hood of available existing
public information.

Parameter two;

the particular digital
technology’s main
feature(s) were to alleviate
stress in some way.

13

See Competitive audit
document.

Appendix B (pp. 89-92)

14

See Contextual research
document.

Appendix B (p. 93-96)

15

See Hypothesis and
assumption building
document. Appendix B
(p. 97-99)

17

Competitive & contextual research

Parameters'? were established to structure and narrow the scope of
competitive research relative to stress related digital interventions.
Digital technology type was used to categorize and organize ﬂndings1
due to its great implication on context of use. For example, the
implications of context of use between a virtual reality application and
a mobile phone would vary greatly.

3

A trial search for competitive research was conducted on mHealth
applications through the Google Play Store and Apple App Store.
Based on the trial, a set of aims were formulated to narrow the scope
of searches amongst all other categories. The aims constructed were
based on perceived significance in comparing stress related digital
health interventions. These aims include; features of the intervention,
scientific credibility, how the digital technology is alleviating stress and
whether this was direct or indirect.

Contextual research included published academic papers, journals
and articles. Initially focusing on general stress; types of stress,
stressors, physical symptoms and stress coping theorg,14 then towards
application of those contexts to university students. Theories and data
(qualitative & quantitative) inquired through contextual research act as
foundational knowledge to drive decisions within the UCD process and
will be mentioned as they are used.

Affinity mapping was used to make sense of the findings, of which
conclusions regarding stress and stress coping amongst university
students were made. Hypotheses were then formulated from the
conclusions relative to their implications toward digital health
interventions.™
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16

Psychotherapy is a form of
talk therapy that focuses
on the individual and his
or her relationship with the
psychologist as an outside
perspective (The American
Pyschological Association,
n.d.).

17

For the purpose of
categorization, a
personalized intervention
is defined as an external
activity performed to
alleviate stress that is not
digital or is a mix of digital
and physical activities.

18

See Competitive audit
document.

Appendix B (p. 83—-86)

19

Specifically, hypotheses
that had implications
toward features of
interventions that were
potentially effective at
alleviating stress amongst
university students.

Simultaneously, contextual research informed the researcher of
conclusions regarding non-digital interventions amongst university
students. Based on this, two new categories for competitive research
were formed, stress-related psgchothercmies16 and personalized
interventions.” Psychotherapies were drawn from literature and
personalized interventions were from online internet forums from
anonymous sources.”® To work around anecdotal credibility of
personalized interventions, several forums and posts were reviewed to
create a solid consensus of personalized intervention sub-categories.

A 2x2 map was used as a framework to compare interventions, the
axes parameters were based on contextual research hgpotheses,19
allowing comparison between interventions (i.e: figure 2).

Mapping allowed for conclusions and hypotheses to be formulated
regarding implications toward effectiveness toward stress alleviation
amongst university students (i.e: figure 3).

18
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Research phase
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Y
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Low

Figure 2. 2x2 intervention map, comparing interventions across social involvement and digital interaction.
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EXISTING INTERVENTIONS
COMMERCIAL/ PUBLIC

RESILIENC

MEDITATIVE AUTRESILLIENCE

Figure 3. Conclusions and hypothesis about interventions relative to social involvement and digital interaction.
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20

See Ethics Documents.
Appendix A

(p. 76)

21

Auckland University of
Technology Ethics
Committee (AUTEC)

22

See Interview Kkit.
Appendix B

(pp. 77-82)

23

Only students who were in
their second year of
tertiary study were
recruited based on the
assumption that students
below second year would
not have enough
experience overcoming
university stress to provide
insight.

21

Testing assumptions through research

The hypotheses formulated from competitive and contextual research
were used to inform the interviews. Particularly, the scope of the
interview, aims and type of questions. Interviews were semi-structurally
planned to account for the complexities and arbitrary nature of stress
on an individual level.

As a method that requires involvement with other people, the
interviews needed ethics opprovo[zo from AUTEC.?" As stress is a
sensitive topic, the interview plan and all relative documents 22 were
altered twice with guidance from AUTEC, this will be discussed further
in the next chapter.

The final iteration aimed to understand how students have overcome
stress relative to digital technology. Six students were recruited across
2nd gedr23 to post-graduate, across a range of study areas, this meant
implicative bias toward study area and year were reduced.
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24

See Ethics approval
documents.
Appendix A.

(p. 76)

Making sense of the interviews

A distilling process (figure 4) was formulated with an aim of narrowing
the scope of the design process, starting from interview data through
to a tangible output toward a stress related digital intervention.
Distilling occurs either through grouping common data/information
within the corresponding stage or prioritization based on implications
toward stress management amongst university students.?#

The process acts as a bridge between the analysis and synthesis
phases.

GROUPING &PRIORITISING
COMMON NEEDS

INTERVIEW DATA

Figure 4. Distilling process for logically translating data into a prototype.

USER

REQUIREMENTS

HMW STATEMENTS

PRIORITY THROUGH
CONEXTUAL RESEARCH &
INTERVIEW DATA

MULTI-THREAD SCENARIO

PROTOTYPE

22
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Asking “Why” for each
user need allowed the
researcher to uncover the
underlying reason for the
occurrence of what the
theme was about, this
underlying reason would
then become the next
iteration of that theme.

23

The interviews were audio recorded, transcribed and thematically
analyzed through affinity mapping. Themes were established and the
strongest ideas were identified based on commonalities across the 6
participants. This was significant in creating more direction due to the
many variables that can affect stress.

In an effort to further distill the themes established in the first affinity
map (figure 5), similar and/or related themes were grouped, of which
over-arching themes were established (figure 6). To find out the
barebones form of each theme, applicants were questioned as to
“why” the theme was occurring.25 After three iterations the final
version of the themes were translated into user needs.

Common user needs were then grouped and with each cluster forming
into a user requirement. User requirements were framed into HMW
statements, encouraging a different angle for thinking about the user
requirement (or a specific part of the user requirement).

Figure 5. Affinity Map of raw interview data, with each participant
represented by a colour other than dark blue (theme).

Figure 6. Affinity mapping of established themes (grey post-it notes) into
over-arching themes (blue post-it notes).
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Functionality can be
described as the purpose
or key idea of a feature

or product as it relates to
what the user is able to do
(Nielsen, 2012).

Brainstorming functionality

The HMW statements formulated from the analysis phase were used
as brainstorming prompts reflecting the user requirements. Each idea
was extrapolated, of which each fundamental feature of that idea that
directly addressed the corresponding user requirement was
highlighted (figure 7). Highlighted features were grouped and would
become functionalities (figures 8 and 9).26

Figure 7. Brainstorm mapping that explore and map each idea (outlined in red) to a
corresponding HMW statement (grey post-it notes).

24
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Figure 8. Grouped functionalities exploded into ideas (1).

Figure 9. Grouped functionalities exploded into ideas (2).
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See Contextual research
document. Appendix C.
(p. 93-96)

28

According to The
American Psychological
Association, Anxiety can
be defined as “feelings of
tension, worried thoughts
and physical changes like
increased blood pressure”
(The American Psychologi-
cal Association, n.d.).

While each grouped functionality is acknowledged, it is not feasible to
incorporate all due to the time-frame and scope of the project.
Therefore, a user need was chosen based on evidenced
commonality amongst interview participants and supportive evidence

from both qualitative and quantitative contextual research conclusions.

Based on initial brainstorm mapping, this user need correlates with
grouped functionalities 1 and 2 (figure 6), therefore they were
prioritized.

This user need suggested that students need to be aware of and
detach from stressful situations that are out of their control because it
will continue to stress them out even though they cannot do anything
about it. The need is reflective of stress and stress coping described in
Lazarus and Folkman’s stress coping theory, relative to the concept of
the perception of stressful events.?’ Literature also suggests the user
need is reflective of cmxietg,28 which accounts for significant portion
of stress amongst university students (Center for Collegiate Mental
Health, 2019).

26
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It would not be feasible
to account for the goals,
motivations and needs
of three personas, due to
time constraints.

27

Creating a direction of empathy

To gain a more holistic understanding of the end-user and surrounding
contexts beyond stress-related user needs, personas and scenarios
were developed. Goals and motivations were extracted from insights
and grouped, resulting in three different personas (figures 10—12), who
are linked through the context of their stressful situations at

university. Persona one whose goals and motivations matched those
of the chosen user need, was prioritized to keep a sense of direction.?
A scenario was constructed that corresponded to a motivation and
goal of persona one (figure 10), exploring the role of the chosen
functionalities in helping them achieve the goal.

9
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GOALS & MOTIVATIONS

Persona one wants to form new relationships with friends and colleagues.

Persona one wants to experience everything about university as far socialising, partying and working with others.
Wants to find out what they like about business as a degree.

Build on their current social media image on snapchat, instagram and facebook.

Seeks validation from their highschool peers as well as newly made friends at university.

Comfortably live alone and adapt to new responsibilities.

Understands the importance of mental health

BEHAVIOURS

Takes a particularly long time to understand what they need to do in order to finish an assignment.

As the semester has progressed, persona one has been less frequently been attending classes.

Tends to leave assignments to the night before they are due and proceeds to stay up that night to meet the deadline,
leading to surmounting stress build up towards the deadline.

Constantly asks classmates and colleagues for guidance on how to approach assignments.

Calls their family down at Wellington from time to time to update them as well as seek comfort from them when feeling
homesick and stressed in their new environment.

Tends to compromise their university work for social and extra-curriculur activities.

Constantly checks their mobile phone, particularly his social media applications in order to juggle his social media
needs, extra-curricular events and academics.

Procrastinates at home after attempting to stay at home and trying do work (watching recordings of lectures).

Slowly starting to learn to live independently and do mundane chores and tasks on their own.

Participates in a social and/or extra-curricular activity in and out of university every week.

"Persona one wants to have fun experiencing the social aspects of university, as a first year student this has lead to prioritising social activi-
ties. This has lead to his social and extra-curricular activities to take the bulk of their time outside lectures for most of the semester in order
to meet new friends. Persona one is also adjusting to university as this still just his first semester and he still has academic tendencies from
highschool.

As a result, persona one has underestimated the amount of time to complete their two previous assignments which are worth a total of 35%
of the final class grade and has rushed to finished them within two days of the submission date.

They feel anxious about the grades that he will get about those submissions and is anxious about the deadline for their latest assignment.
They especially feel socially anxious about what their peers and classmates will say if they were to get a bad grade on his previous
assignments”

Figure 10. University student persona one, the chosen persona to drive the project’s design process.

28
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Figure 11. University student persona two.

GOALS & MOTIVATIONS

Values their social relationships and prioritises them above everything.

Wants to be sports psychologists for a large fortune 500 company after graduating university.

Wants to appeal to their peers, friends and her social network in general.

Wants to be better or at least on par with their university colleagues in terms of academics.

Wants to keep constant connection with their friends at university.

Feels like they are doing well and doing what they want's as they surrounds herself with people who also
feel the same way

Aims to balance both their social life, university and outside commitments in order to maintain a good
well-being.

BEHAVIOURS

Regularly goes to the gym and lifts weights

Is in constant contact with friends both physically and digitally through facebook messenger / social media.
Looks to contact friends if they are unsure about a certain situation or predicament for advice.

Uses their mobile phone frequently as a communication tool for both friends and family.

Can compromise grades due to social commitments and percieved obligations.

o Sometimes participates in extra activities they know they may not want to do, just because their friends are

doing it.

Plans their week in advance; accompanying university, social relationships and other events through a
calendar application on ther phone. Although is quite fluid in changing and adapting depending on the day.
Keeps tabs on their social media use due to overuse in the past by setting boundaries in ther academic
routine, this has lead small brief uses of her mobile phone during university.

Goes through periods of self-reflection after negative situations have happened (either academically or
socially).

o When they feel overwhelmed by something, particularly goes to other external activities (i.e; going to the

gym, talking or playing video games with their friends) to keep ther mind off it.
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Figure 12. University student persona three.

GOALS & MOTIVATIONS

Passionate about what they are studying for their honours year as a software engineer.
Maintain a great relationship with both colleagues, professors and university staff alike.

Learn the most they can from his post-graduate classes and make connections through classes.
Work in a high-end technology firm in New Zealand or Australia as a software engineer.

Feel a great sense of accomplishment and positive self-efficacy

To effectively handle university courses in the most efficient way.

Develop the appropriate work ethic and repetoire of skills before leaving university.

Feels the need to do well at university and get the best possible grades for every paper.

BEHAVIOURS

Likes to generally plan out his upcoming week through a personal calendar and task list and attempts to
stick to it as best as he can.

Prioritises university related activities and does not mind sacrificing other extra-curriculurs.

Attends all classess in all enrolled courses.

Occasional video chat and/or messaging with immediate family from Tauranga.

Treats university like a fulltime job and stays at university from 9am - 5pm on weekdays while sometimes
coming in on the weekends for extra studying or catching up on work, usually in the UoA library.

Works part-time at a local retail store, for extra income to pay for rent and food outside of university fees.
Tends to feel bad about getting a bad grade from a class, although this happens rarely now adays.

Incrimentally works towards deadlines through planning and allocating hours based on paper importance.

Employs the use of many mobile and web applications to keep tabs of everything relative to his routine
and academics.

Brings a laptop and a mobile phone to university because that is the only thing they feel the need to bring
to do what they want on most days.

30
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See Distilling Process
Document

Appendix C.

(p. 101)

31

A key finding from the
interviews conducted were
that mobile-phones were
heavily integrated into the
lives of university students.

31

Form to function

A multi-thread scenario (figure 14) was used to explore and ideate on
the functionalities, translating them into wireframes. The scenario and
persona chosen are a catalyst for contextualizing the multi-thread
scenario. Mobile-phones were chosen as the medium, based on
interview data®® and analysis as the appropriate digital technology
towards designing for university students.™

The very intial concepts of the eventual first prototype (figures 16—18)
stem from each interaction between the user and the prototype
(represented through grey labeled rectangles in figure 14). Through this
exploration, the mutli-thread scenario enabled indentifying of functions
needed for the interaction to work and therefore the required screen
components (i.e; buttons and on-screen text).

While each interaction is explored not all are used. In this case, the
fourth through to the sixth interaction were discarded (see figure 16).
They were were not included in the prototype, because they were
seen as irrelevant steps within the scenario to achieving the user need.
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32 Each drawn wireframe was then digitally created through Adobe
Adobe Experience Design Experience Design3? into the first digital prototype (figure 13). This
(XD) is a design program prototype would reflect the flow of interaction to achieving
part of the Adobe Creative corresponding goal of the multi-thread scenario and the design

Lo tht - spgaﬂcotlg solution that addresses the corresponding user need.
for designing digital user

interfaces.

@®©®® A Design Prototype Protoypelteration1 * v o0 » wom v
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Figure 13. Adobe XD's interface showing overall flow of screens for the first prototype.
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TOUCH APP ICON j

Figure 14. Mult-thread scenario.
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See Competitive Audit
Document

Appendix C.

(p. 92)

34

ML is a subset of Artificial
Intelligence, is used for
systems to learn,
recognize and improve
through algorithms based
on data (Mueller and
Massaron, 2016, pp.
9—20).

Big-data is referred to
data-sets that not only
have breadth but depth in
the types of data variables
involved.

Conclusions from this
data typically are used to
solve problems (Mueller
and Massaron, 2016, pp.
23-28).

35

Apple’s elements an
guides for designers:
https://developer.apple.
com/design/resources/,

35

Renowned American psychologist Judith Beck’s cognitive
conceptualization theory psychologically underpins how the
prototype’s functionalities would theoretically alleviate stress relative
to the user need.

Judith Beck’s cognitive conceptualisation theory is the underlying
framework for understanding the situations of patients and working
with them to improve their situations, within Cognitive Behavioural
Therapy (CBT). Stress and anxiety are two of the common topics that
CBT deals with, giving those involved an informed perspective on their
stressful and/or anxiety related situations.®3 An informed perspective is
therefore the desired outcome for the end-users of the prototype.

The conceptualisation theory has many levels of competence as more
variables are introduced that need to be understood

(Beck, 2011, pp. 17—45). In this project the level of competence
considers the emotions, behaviours, thoughts and reactions of people
as they relate to stressful situations (figure 15).

While current capabilities of Big Data and Machine Learning (I\/IL)34
technology underpins the technical side of the functionalities. The
mobile phone intended for the prototype is an iPhone, therefore the
prototype was designed through the use of Apple’s iOS user interface
elements and human-interface guidelines (figures 16—18).35

-

Core belief: “I'm incompetent.”
!
Intermediate beliefs
Attitude: “It’s terrible to fail.”

Rule: “I should give up if a challenge seems too great.”
Assumptions: “If | try to do something difficult, I'll fail.
If I avoid doing it, I'll be okay.”

!

Situation: Reading a new text
!

Automatic thoughts: “This is just too hard. I’'m so dumb.

I'll never master this. I'll never make it as a therapist.”
!
Reaction:

Emotional: Discouragement
Physiological: Heaviness in body
Behavioral: Avoids task and watches television instead.

J

Figure 15. Example of the extent of the cognitive conceptualisation theory

used in this project (Beck, 201, p. 37).
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As each usability test
would need a separate
ethics approval from
AUTEC, it would not be
feasible to attempt multi-
ple for the project due to
time constraints.

37

Jessica Enders is a
renowned user
experience specialist who
is the former owner of
Formulate Information
Design (https://www.formu-
late.com.au/).

Y

Internal Testing

Although usability testing is the primary user feedback method for
improving the prototype, the need for ethics approval limits it's use
within this project.36 While the usability test was being ethically
approved, the prototype was iteratively improved twice through two
stand-alone design critiques.

The stand-alone critiques provide feedback on general usability within
the prototype as the critic (supervisor) is not an end-user. Obvious
usability problems were therefore improved (figures 19-27), giving
room for the usability test to focus more on feedback regarding the
key theoretical ideas behind the prototype.

A consistent part of the feedback was that, the essential interaction
problems were regarding readability of the questions and input from
users, as this is similar to form filling, Jessica Enders’®’ Designing UX
forms book was used to inform design changes.
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What we found out about your situation O
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< Academic Anxiety Diagnosis

Understanding Your Situation

Based on your situation, we have d the key points that
have lead to our understanding of your stressful situation.
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Figure 20. Situational stress diagnosis (Iteration one), diagnosis system explanation.
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All Stress Categories »

Why it was stressful

The quick, brown fox jumps over a lazy dog. DJs flock by when
TV ax quiz prog. Junk MT

How it became stressful
The quick, brown fox jumps over a lazy dog
MTV ax quiz prog. Junk MTV quiz graced by
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Figure 21. Situational stress diagnosis (lteration one), breakdown of stressful situation.
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Figure 22. Situational stress diagnosis (Iteration one), details explaining stress in the situation.
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What are Automatic Thoughts?

Brief and spontaneous evaluative thoughts regarding a
situation that people often accept uncritically regardless of
their bias.
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Situational Stress Diagnosis

Answer simple questions to understand your
stressful situation and think about it in a more
realistic less stressful way.

Learn More

My Situations

. University Adjustment

« o

Keywords in your answers are important
for diagnosing your stressful situation.

Type of words to include:

Noun(s)
e.g: Brian, Auckland University, Car, Home.

Emotive Adjectives
e.g: Happy, Sad, Anxious, Worried,

Verb(s)
e.g: Fall, Play, Sleeping, Can, Wil, Must,

Figure 23. Situational stress diagnosis (lteration two), end-to-end flow.

o
< Situational Stress Diagnosis
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What stressful situation has happened or is
ing?

happening?

Mention important: people, locations, objects, etc.

For example; | wasn't able to understand any of the
concepts and questions in my past two calculus classes.
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Situational Stress Diagnosis Question 2 of 3

What was going through your mind before,
during or after the situation?

Briefly describe what you think or thought about yourselfin relation
to the situation.

Eor example; | think I'm not good enough to understand
this particular calculus concept.

Situational Stress Diagnosis Question 3 of 3

How did the situation make you feel
emotionally?

Include emotive words like: Anxious, Sad, Happy, etc

For example; | feel undeserving and disappointed in
myself because | can't understand this calculus concept.
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stressful situation and think about it in a more
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< Situational Stress Diagnosis

Situational Question 1 0f 3

What stressful situation has happened or is
happening?

For example; | wasn't able to understand any of the.
concepts and questions in my past two calculus classes.

- J

Figure 25. Situational stress diagnosis
(Iteration two), question and answer flow.
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Stress that is typically about a deadline,
grade, submission or test
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Stress that is typically about a deadline,
grade, submission or test

. Financial v

Stress that is typically about a deadline,
grade, submission or test

‘ University Adjustment v
Stress that is typically about a deadline,
grade, submission or test

Figure 24. Situational stress diagnosis (lteration two), types of university stress.
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Negative Automatic Thoughts
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Over-generalisation

Atype of negative automatic thought about
making a conclusion about future events and big
situations based on one small current event.
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Figure 26 Situational stress diagnosis (lteration two), explaining negative automatic thoughts.
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Figure 27. Situational stress diagnosis (lteration two), diagnosis system theoretical underpinning
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Google’s Conversation
Design Guidelines
(Google, Inc., n.d.) and
Mule Design’s
Co-founder Erika Hall's
guide to conversation
design (Hall, 2018).

39

A system persona is the
conversational partner of
the end-user to the system
acting as the “front-end”
(Google, Inc.,, n.d.).

40

A conversational flow
map, maps out the differ-
ent avenues that the VUI
can take depending on the
responses that the user
gives (Vessem, n.d)

51

Voice Input

Based on the assumption that the prototype would be used while the
end-user is still stressed, usability feedback from the second design
critique suggests that, the typical mobile-phone interaction mode
(screen tapping) maybe inadequate. As a result, voice interaction was
hypothesized as more appropriate. Through a range of Voice-user
interface (VUI) design guidetines,38 a VUI prototype was created.

To emulate a human-centric VUI, a system persono39 was created as
the baseline reference for the tone and feel of the VUI. The system
persona and user persona 1 drove the design of the conversational
flow map (figure 28).40
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Watson is IBM’s cloud
platform of Al ready
applications (IBM, n.d.),

of which their Al powered
text-to-speech service was
to create the VUI audio
lines in this project.

42

WOZ usability testing is

a type of usability test
specifically geared toward
VUI’s, they work through
the tester acting as the
system and referring to the
conversational flow map
while conversing with a
user (Google, Inc., n.d.).

43

VUI System Dialogue
sheet.

Appendix C.

(p. 100)

The high-level conversational flow was used to identify conversational
components and their corresponding voice lines for the prototype. IBM
Watson's* cloud speech services were then used to code and
transcribe the lines into audio. This involved using one of their
pre-made voices and learning specific code to change the tone and
feel of the voice to match the system persona. Wizard-of-OZ (WOZ)42
is a specific usability test for VUI prototypes and would be used for this
project’s prototgpe.“3
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Figure 28. VUI conversational flow map, outlining different sections of the conversation.
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46

User testing, feedback and iteration

Two usability tests were conducted for both prototypes with two new
students and a participant from the interviews,* to test each
prototype once. This test was approved as an amendment to the
ethical approval of the interviews conducted in phase 1.45

Initially, the aim of the tests was theoretical and practical usability
feedback. However, for ethical reasons (discussed in the next chapter),
the aim of the test is for practical usability feedback, although
theoretical feedback is welcome.

The usability tests were both audio and video recorded through a

MacBook pro and Go-pro Hero 3 (figures 29 and 30), allowing for both.

Each participant was able to choose a pre-written scenario that would
contextualize the task they were given to complete on the prototype.
Post-test questions as follow-ups to observations by the researcher
during the test.6

Figure 29. Usability testing, Go Pro Hero point-of-view.

Figure 30. Usability testing kit.
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Ubiguitous nuisances are
minor problems many
people encounter, while
corner cases are very
impactful problems that
very few people are going
to encounter (Krug, 2009,
p. 105).

48

Usability Expert Steve
Krug, advocates that
deviating too far from

the tested prototype has
consequences for both
the user and the designer,
that might not be worth the
time and resource

(Krug, 2009, pp. 110—120)

49

Fundamental problems
behind the strategy of
the product that can’t be
remedied through simply
changing aspects of the
design that are visual
(Schade, 2013).

50

The use of conversational
and visual components
that correspond into one
form of interaction.
(Google, Inc.,, n.d.).

Project time was key factor in creating the metric to prioritize the
usability findings, meaning ubiquitous nuisances and corner cases
would be disregarded as they are often rare and insignificant
problems (Krug, 2009, p. 105).

46

Common findings were first grouped then prioritized, based on severity
through two conditions; perceived frequency of the user encountering
the problem and the problem’s capacity to inhibit the intervention from
addressing the user need. Grouping was based on which part of the
prototype the feedback was for.

While the overall approach to using feedback were to make the
simplest changes that would remedy that solution,*® although not a
focus, large-overarching prob[ems49 were still taken into
consideration.

The key findings were based on the mode of interaction, which sought
users/participants finding that typing might not be appropriate when
stressed (as the assumed state of mind of the user while using the
prototype). At the same time, participants preferred voice as an
interaction mode, as this reflects how they would deal with similar
situations, except talking to someone they know. However, the more
long-winded responses of the system persona maybe a problem in
terms of comprehension, given the user is stressed. Therefore, a key
change within the prototypes, is the combination of both voice and
user-interface elements. This implementation of adapted visual and
conversational components,5° the general usability findings from the
test were still considered and implemented along with the new mode
of interaction.

Although this is a relatively big change that goes against Krug’s
philosophy, the mode of interaction is crucial in order for the prototype
to address the users needs. Therefore, justifying the change to be
made (as well as being consistent feedback across all participants).

This would be the final design iteration (figures 31-33 and 35-36) and
output for this project. Theoretically, usability testing could be
continually performed (an unlimited amount of times) but is not feasible
within the time-frame of this project.

In partial submission to the school of Art and Design’s end of year
exhibition for 2019 at the Auckland University of Technology, | further
developed the user interface of the final design iteration. All
development was from a visual design perspective, establishing a
colour palette, applying consistent type and formulating illustrations,
all branded under “Mindscape” (figure 34).
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The stress diagnosis process
Answer simple questions to understand your
stressful situation and think about it in a more
realistic, less stressful way.

Learn more

o_

My situations

/& o current sa

< Diagnosis ma
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Step1of2
Your Stress Topic

If you can, define the topic of your stress to help the questions
you'll be asked during the diagnosis.

Adjustment O

=

Figure 31. Mindscape, conversational stress diagnosis simulation.
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Diagnosis Set-up Step 2 of 2
Communicating your stressful situation

How do you want to answer the questions during the stress
diagnosis process?

b Keyboard
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; \!J ‘ Voice

Learn more
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Situational Stress Diagnosis Step 1 of 2
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Situational

Step1 of 2

I've been thinking about it since, cause it's worth so
much.
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Ithink, | was just so scared of the possibilty of faiing
the whole paper based on this assignment.

.

Diagnosing your stressful situation

/-\ These are some ways, Mindscape thinks you
can look at or overcome your academic stress

Learn more

Diagnosis O—orsmeo—

Your negative automatic thought
I feel ke my grades at uni have been so bad lately.”

“Ithink, | was just realy frustrated. My whole sem was
going down the drain.”

Over-generalisation

‘You've made conclusion about future events and big
situations based on one small current event.

NEREEE

Diagnosing your stressful situation

/\ These are some ways, Mindscape thinks you
can look at or overcome your academic stress

Learn more

Positive
Thinking o

ly ing your
Challenging

How do you know your semester is going down the
drain if it's not over yet?
What if you've done well in all your other papers?

What's the worst that could happen, if you don’t get
the grade you want for this semester?

o )

Diagnosing your stressful situation

/-\ These are some ways, Mindscape thinks you
an look at or overcome your academic stress

Learn more

Your Situation

What happened was...

“Im really worried I'm gonna fail the assignment | just.
submitted.”

This made you think that...

“Whole sem was going down the drain."

Making you feel...

“Scared of the possibility of failing the whole paper
based on this assignment.”
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1A

Step 2 0f 2
Communicating your stressful situation

How do you want to answer the questions during the stress
diagnosis process?

‘ Keyboard

-

Learn more

Learn more

< Diagno:

Stress Diagnosis Process Question 1 of 3

What stressful situation has happened?

people, locations, objects, etc.

For example; | wasn't able to understand any of the
concepts and questions in my past two calculus classes.

Figure 32. Mindscape, stress diagnosis mobile keyboard interaction.
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I'm really worried Im gonna fail the assignment |
submitted. | feel like my grades at uni have been
s0 bad lately.

ple; | wasn't able to understand any of the
s and questions in my past two calculus classes.
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Stress Diagnosis Process Question 2 of 3

What was going through your mind during the
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3 what you thought about yoursef in relation to the
situation

For example; Why are my friends so much better at
calculus than | am, why can't | understand it like they do.
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RN

Stress Diagnosis Process Question 2 of 8

What was going through your mind during the
situation?

I think, | was just really frustrated. My whole sem
was going down the drain

For example; Why are my friends so much better at
calculus than | am, why can't | understand it like they do.
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How did the situation make you feel
emotionally?

Include emotive words like: Anxious, Sad, Happy, etc.

For example; | feel so disappointed because couldn't get
an A+ on this test.

Back Next Step

Stress Diagnosis Process Question 3 of 3
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emotionally?
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failing the whole paper based on this
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an A+ on this test.
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Diagnosing your stressful situation
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Diagnosis
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going down the drain.”

Over-generalisation
You've made conclusion about future events and big
situations based on one small current event.
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Figure 33. Mindscape, stress
diagnosis theoretical and
technological explanation.
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Answer simple questions to understand your
stressful situation and think about it in a more
realistic, less stressful way.
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Mindscape’s stress diagnosis
process

Mindscape's stress diagnosis process has users convey their
stressful situations through voice or the device keyboard.

Through psychological principles, machine learning and big data,
Mindscape is able to provide unbiased insight into the situation.
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Cognitive conceptualisation theory

Judith Beck's psychological cognitive conceptualisation is a
theory used to understand anxiety and stress.

This is the underlying theory behind the framework of questions
for understanding and overcoming stress within Mindscape.
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Big data
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Big-data refers to data-sets that not only have breadith but depth
in the types of data variables involved

Big data is part of how Mindscape continues to improve its
stress diagnosis process.
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Machine learning (ML)

ML s used for systems to learn, recognise and improve through
algorithms based on data.
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diagnosis understanding and recommendation,
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Voice user-interface (VUI)
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VUI's are conversational technologies involving both input and
output, often together with artificial intelligence.
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Figure 34. Mindscape, branding,
type and colour palette.
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Figure 36. Mindscape, stress type.
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Design ethnography is the
adaptation of the
ethnographic approach of
holistically understanding
a user group (Mabson, et
al. n.d., pp. 1-4), which is
the whole focus of the
say-see-do approach to
user research.

52

The attached biological,
emotional and

logistical connotations
makes mental health
illnesses quite severe in
affecting a person
(American Psychological
Association, 2015).

Discussion

Competitive auditing enabled understanding of stress interventions
features, most information accessible were about their features, not
their capacity to actually alleviate stress. This meant strengths and
weaknesses, which are significant components of competitive

auditing (Schade, 2013) were inconclusive. Furthermore, the
comparison of features is subjective (Still and Crane, 2017, pp. 135—
137), opposing the often strict and objective nature of current
healthcare practices (Rivas, 2018). Perhaps, competitive auditing within
digital health would benefit as a group method, conducted by medical
professionals and stakeholders in addition to the designer.

As a complex and foreign subject, prominent theories and
conclusions from contextual research on stress were used to inform
methods throughout the project. The use of theoretical perspectives
within this research works toward a compromise between UCD and
digital health, as it is a staple practice within digital health and/or
healthcare development processes (Birnbaum, et al., 2015,p. 2;
Mathews, et al., 2019; Altman, Huang & Breland, 2018). However, with
a limited time-frame and project scope there was no room to compare
and contrast theoretical perspectives. The conceptual nature of this
project means the effects of theoretical perspectives are confined to
the project, where this may not be the case in a real-world context.
Particularly, as theories are integral to practice and research in
healthcare (Alderson, 1998), this means healthcare outcomes would
also be affected.

Although, stress itself is complex, presumably there are much more
complex and specialized healthcare contexts that would overwhelm
an uninformed designer, particularly contexts that maybe more life
threatening. Within this project, contextual research is limited to what
the researcher is able to comprehend. In the case of more complex
and realistic healthcare contexts, consultation with healthcare
professionals within that context would be needed.

Stress as a vulnerable psychological topic brings many implications
(particularly chronic stress) (American Psychological Association, 2011)
towards digital health and UCD. The main implication explored in this
project is that users as patients, may be put in harmful positions, as
was the case for the attempt to understand university students and
their stress through the research phase.

While planning methods for this project, the say-see-do approach was
considered for generative user research, as it compliments design
ethnography well.®" However, as stress is @ personal and internal
feeling (American Psychological Association, 2011), it cannot be easily
observed. This limits the scope for understanding users through
observations, that would otherwise be applicable to other contexts
and is a significant part of UCD (Still and Crane, 2017, pp. 67—69). This
limits the capacity of this project to explore and address the lack of
involvement of users amongst digital health and/or health care
development processes (Mesko, et al., 2017, pp. 5—6; Birnbaum, et al,,
2015, p. 2; Mathews, et al., 2019, p. 2). The subjective nature of
interviewing as a self-reporting method may also clash with the
objective nature of healthcare practice (Rivas, 2018).

To compensate as the only user research method, a design
ethnographic approach planned for the interviews meant a wide and
fluid scope of questions regarding stressful experiences of

university students. However, this was not deemed ethically
appropriate by AUTEC, as the interviewer is not a psychologist and
does not have the capacity to deal with dangerous psychological
repercussions that the questions may trigger of the participant.
Therefore, the interview scope narrowed to understanding how
students overcome stress and then towards how students overcome
stress through the use of digital technology. While the decision by
AUTEC is justified, it limited interviewing as a UCD method.
Presumably, this limitation would be more concerning toward health
contexts that are higher in severity, such as mental health illnesses.5?
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Judith Beck’s Cognitive
Conceptualisation Theory
used to understand and
inform users of their
stressful situations,
mentioned in the previous
chapter.

The context of stress as an internal and/or mental feeling significantly
impacted the distilling process. Particularly, the user needs formulated
in the process, as they are relative to stress alleviation, which is not
an easily measurable outcome. Therefore, complexity is added to the
distilling process, particularly methods relative to functionality and the
digital prototype. To account for this, contextual research was referred
to, for a psychologically evidenced solution®3 that not only met the
user need, but was applicable in a digital form. This psychologically
nuanced complexity otherwise wouldn’t be present if the distilling
process were applied to contexts outside of healthcare, digital health
or psychology.

The contexts surrounding stress as an internal and personal
experience places inhibitive implications to the capabilities of usability
testing in this project. In particular, due to ethical reasons, the
user/participant is not actually stressed during the usability test. The
scenario and task for the usability test in this project therefore, was
within the context of persona 1 and the corresponding user need.
However, the out-of-context use of the prototype means that any user
feedback relative to its effectiveness in actually alleviating stress or
addressing the user need, within this project may be invalid. This limits
the capability of this project to contribute to one of the current pitfalls
of digital health, in evaluating effectiveness in producing improved
health outcomes (Mathews, et al., 2019, pp. 1—2). Presumably, this may
be evident amongst more psychological healthcare contexts, as
usability testing have been conducted within healthcare

(Mathews, et al., 2019, pp. 6—8). Furthermore, the conceptual and
theoretical nature of the project means that the prototype does not

go live and data cannot be gathered, which also inhibits evaluation of
effectiveness.

66
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Discussion

Overall, the practicability of UCD methods within this project had
mixed results across the four phases used. Methods that involved
end-users were severely limited, this is particularly important to UCD
as a method that bases its fundamentals on involvement of end-users.
As such, the use of methods which although in UCD theory are
practical, are dependent on the context of use.

Compromises from theoretical and practical perspectives from
healthcare/digital health were implemented successfully within
traditional UCD methods. While the nature of UCD as a design practice
includes the use of theoretical perspectives, they are simply used to
inform and do not hold the same fundamental weight as in other fields.
Theoretical perspectives and theorems within design do not
automatically lead to an improved design, in the same way a theory in
science leads to an exact outcome (Hoshi, 2012). As such, the
feasibility of UCD as applied to digital health and stress amongst
university students cannot be definitively concluded in this project.
Presumably this means, towards the wider digital health and
healthcare contexts, UCD’s success may depend on the context and
end-user on a case by case basis.
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Conclusion

The aim of this project was to explore the feasibility of UCD as a
design methodology applied to a digital health context, specifically,
stress amongst university students. A full cycle design process
consisting of research, analysis, synthesis and refinement phases were
used to explore the practicality of UCD methods as they are applied
to stress. Design ethnography was employed as a supplementary
approach to UCD in order to holistically understand university students
as end-users of the design process. Throughout the phases of the
design process, the methods used yielded mixed results in terms of
their applicability when measured against how they theoretically
should be used.

Interviews and usability testing as methods that involved end-users,
were limited due to the harmful qualities of stress and its nature as an
internal, non-physical psychological healthcare context.

The researcher as primary conductor of these methods would not

be equipped to handle any dangerous repercussions. The nature of
stress means it cannot be observed easily, limiting the capabilities of
not only the methods mentioned above, but presumably most
user-centric and /or design ethnographic methods. The lack of
observation means the main form of data would be unbalanced
toward self-reported methods. This suggests that psychological
healthcare contexts may also be limiting in similar ways, as they
possess similar qualities to stress, this would be bolstered by more
severe or life-threatening contexts. As a result, implying contribution
toward the lack of end-user involvement as the biggest perceived
factor towards inability to produce meaningful health outcomes
(Meskao, et al., 2017; Mathews, et al., 2019, pp. 2—8). This suggests
perhaps crossovers between user-centric designers and psychological
healthcare experts is needed to formulate psychologically friendly
generative user research methods. In particular, a critical view on
psychological healthcare practices by designers and healthcare
practitioners, maybe able to identify qualtitative methods that would
be adaptable toward existing user-centric methods.

The complexities of stress as a healthcare topic had many implications
toward the design process in this project. In order to account of these
complexities, continuous contextual research was conducted
throughout the project in order to inform both the researcher and the
methods within the project. The non-physical nature of stress hinders
the applicability of certain UCD methods particularly due to its
practicality and also its aim to produce something tangible.
Throughout this process as successful compromise was made using
theoretical perspectives gathered through contextual research to
inform certain methods. Suggesting a compromise can be made
between the rigorousness of theorem use within healthcare

(Alderson, 1998; Birnbaum, et al., 2015, p. 2) and the fluidity of design.
However, the use of theories and concepts within this project are
limited to what the researcher can understand given the time-frame
available within the project. it cannot be understated that the cognitive
conceptualisation theory (Beck, 201, pp. 17—45) used in this project
had great positive impact on prototyping. However, only a small
fraction was understoodand and therefore used in this project. In a
real-world context, it would be more feasible for designers to work with
healthcare professionals, particularly as consequences would directly
affect health outcomes

Moving forward, the understanding of stress and psychological
concepts may not change. Therefore, perhaps a future research
direction based on this project would be toward the design community
deeply exploring or revamping methods to account for less practical
applications. Particularly, working around the problem of involving
end-users in potentially harmful user feedback methods and the
inability to observe as a crucial part of UCD. While for healthcare
practices, the successful integration of theoretical perspectives in this
project suggests potential in succesful compromise between
healthcare and design. Perhaps, giving reason for more healthcare
professionals to at least consider design in their practice.
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Ethics approval documents

Auckland University of Technology Ethics C ittee (AUTEC)

Auckland University of Technology

D-88, Private Bag 92006, Auckland 1142, NZ.
T: 4649921 9999 ext 8316

E: ethics@autacnz

wwwaut ac.n/researchethics

7 March 2019

Kei Hoshi
Faculty of Design and Creative Technologies

Dear Kei

Ethics Application:  19/51 Exploring the feasibility of a d desi ing digital i i iversity
Thank you for submitting your application for ethical review. | am pleased to advise that the Auckland University of Technology Ethics Committee (AUTEC)
approved your ethics application in stages at their meeting on 4 March 2019, subject to the following conditions:

1. Clarification of how long participants will need to spend on this research and inclusion of advice about this in the Information Sheet;

1. Provision of revised indicative questions that are more focussed upon how use of an app might assist a student who is stressed rather than

on the nature of the stress that the students have experienced;
2. Provision of an assurance that:

a. Participants will be advised at the beginning of the interview that the researchers are not counsellors and that they are designing

an app to assist people who are stressed;
b, Asupervisor will be present with the student at each interview given the potential for revelation of sensitive personal information;

3. Provision of an assurance that the researcher’s classmates are excluded from this study and inclusion of advice about this in the Information

Sheet and advertisement;
4. Inclusion of the current AUT logo on the advertisement;

5. Clarification of where the advertisement will be posted.

This approval is for the prototype development stage of the research only. Full information about the testing of the developed product needs to be provided to
‘and approved by AUTEC before participants are recruited and data collected for that stage of the research.

Please provide me with a response to the points raised in these conditions, indicating either how you have satisfied these points or proposing an alternative
approach. AUTEC also requires copies of any altered documents, such as Information Sheets, surveys etc. You are not required to resubmit the application
form again. Any changes to responses in the form required by the committee in their conditions may be included in a supporting memorandum

Please note that the Committee is always willing to discuss with applicants the points that have been made. There may be information that has not been made
available to the Committee, or aspects of the research may not have been fully understood.

Once your response s received and confirmed as satisfying the Committee’s points, you will be notified of the full approval of your ethics application. Full
approval is not effective until all the conditions have been met. Data collection may not commence until full approval has been confirmed. If these conditions
are not met within six months, your application may be closed and a new application will be required if you wish to continue with this research.

To enable us to provide you with efficient service, we ask that you use the application number and study title in all correspondence with us. If you have any
enquiries about this application, or anything else, please do contact us at ethics@aut.ac.nz.

I look forward to hearing from you,

Yours sincerely

(Y
Kate O’Connor

Executive Manager
Auckland University of Technology Ethics Committee

ce julian.takeda13@gmail.com; Susan Hedges

Auckland University of Technology Ethics Committee (AUTEC)

Auckland University of Technology

D-88, Private Bag 92006, Auckland 1142, NZ
T: 464 99219999 ext. 8316

E: ethics@aut.ac.nz

www aut.ac.nz/researchethics

4 September 2019

Kei Hoshi
Faculty of Design and Creative Technologies

Dear Kei

Ethics Application: 19/51 Exploring the feasibility of a user-centred design approach towards stress reducing digital
interventions for university students

| wish to advise you that the Auckland University of T Ethics Committee (AUTEC) has appi the second stage of your

ethics application at its meeting of 2 September 2019.
This approval is for three years, expiring 15 March 2022.
Non-Standard Conditions of Approval

1. The committee suggests the Information Sheet would benefit from proof reading.

N; tandard itions must be before ing your study. Ni tandard itions do not need to be submitted
to or reviewed by AUTEC before commencing your study.

Standard Conditions of Approval

1. The research is to be undertaken in accordance with the Auckland University of Technology Code of Conduct for Research
and as approved by AUTEC in this application.

2. Aprogress report is due annually on the anniversary of the approval date, using the EA2 form.

Afinal report is due at the expiration of the approval period, or, upon completion of project, using the EA3 form.

4. Any amendments to the project must be approved by AUTEC prior to being il can be
using the EA2 form.
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Please quote the application number and title on all future correspondence related to this project.

any enquiries please contact ethics@aut.ac.nz. The forms mentioned above are available online through
nz/research/researchethics

Yours sincerely,

Kate O’Connor
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Auckland University of Ethics C
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Interview Kit (Information sheet)

TE WANANGA ARONUI
0 TAMAKI MAKAU RAU

Participant Information Sheet

Date Information Sheet Produced:
24/01/2019
Project Title

Exploring the feasibility of a User-Centred design approach towards stress reducing digital interventions for university
students.

An Invitation

Hello, my name is Julian Takeda. I'm currently a student pursuing a Master of Design here at the Auckland University
of Technology (AUT). | would like to invite you as a student here at AUT to participate in my research. This project
aims to understand your stress related experiences as a university student while studying here at AUT.

What is the purpose of this research?

The main purpose of this research is to gather data regarding actions that current students at AUT take to manage
and/or cope withstress after encountering a stressful situation, the data will be used through a user-centred design
process as part of the researcher’s master’s project to inform the prototype design of a stress-related digital
intervention.

As part of completing the researcher’s master’s project, this research is an integral part of the researcher gaining a
Master of Design tertiary qualification.

How was | identified and why am | being invited to participate in this research?

Receiving this information sheet means that you have expressed interest in participating in the research based on
the recruitment advertisement and meet the inclusion criteria of being at least in their second-year tertiary study
at AUT (It is assumed that receiving this means that you have already exchanged emails with the researcher).

How do | agree to participate in this research?

If you would like to take part in this research then please contact the researcher (details below) if you haven't
already at the time of reading this, and discuss with him a mutually appropriate time between the two of you for
the research to take place. Prior to taking part in the research you will be required to fill out and sign two copies of
a consent form which will be brought by the researcher.

Your participation in this research is voluntary and whether or not you choose to participate will neither advantage
nor disadvantage you. You are able to withdraw from the study at any time. If you choose to withdraw from the
study, then you will be offered the choice between having any data that is identifiable as belonging to you removed
or allowing it to continue to be used. However, once the findings have been produced, removal of your data may
not be possible.

What will happen in this research?

After agreeing to participate and following through on the process in participating in this research {described
above), you will be interviewed by the researcher one on one, where you will be asked questions regarding how
you as a tertiary student have used some form of digital technology to cope with/manage yourself after
encountering a stressful situation. One of two of the researcher’s supervisors will be present at each interview.

To gather this data, the interview will be audio recorded through the researcher’s phone. Each interview will last
approximately 45 minutes to 1 hour.

A prototype of a digital technology product will be developed as a result of this research and is projected to be
completed by the first week of May 2019. A follow up study that is separate to the interviews in this research, will
be base around the testing of the prototype, of which you as a participant in this research will be invited to
participate inthe follow-up study/user testing of the prototype. The follow-up study is currently projected to begin
within the first two weeks of May and is expected to last one week. As the two studies are separated, your
participation in this research does not mean you are obliged to participate in the follow-up study.

24 April 2019 page1ofd This version was edited in April 2018

What are the discomforts and risks?

Please keep in mind that although the primary topic is that of the use of digital technology, the accompanying topic
and context (stress) is sensitive and/or personal. Therefore, it is important to note that the researchers and
supervisors are not counsellors and do not have the background experience of topics/fields relative to stress.

The main discomfort you may experience as a participant is having to reflect on past stressful experiences as a by-
product of answer questions on how you overcame them through the use of digital technology. As such you may
experience some |evel of emotional discomfort.

However, upon reading this information sheet and consenting to participation and having any questions you may
have answered, it is assumed that you are aware of the level of discomfort and risk you may encounter during the
interview.

How will these discomforts and risks be alleviated?

You as a participant will be reminded prior and after the interview that as an AUT student you are entitled to AUT
Health Counselling and Wellbeing counselling sessions at an unlimited amount and free of charge. You will be
informed that to access these services, you will need to:

« dropinto our centres at WB219 or AS104 or phone 921 9992 City Campus or 921 9998 North Shore campus
to make an appointment. Appointments for South Campus can be made by calling 921 9992

* let the receptionist know that you are a research participant, and provide the title of my research and my
name and contact details as given in this Information Sheet

You can find out more information about AUT counsellors and counselling on http://www.aut.ac.nz/being-a-
student/current-postgr your-health: i It

What are the benefits?

The findings from this research may contribute towards the pool of existing and ongoing research on both stress
amongst university students and digital health, therefore aid in the creation of solutions to problems relative to the
mentioned topics.

The research will consequently may benefit both the participants and university students in general, as the findings
will contribute to creating solutions to their stressful tertiary student experiences.

How will my privacy be protected?

Anything you say (data) during the interview that is recorded will be stored digitally as a password protected audio
file that is only available to the researcher and my two supervisors. Your privacy and confidentiality will be protected
through de-identification, this will be ensured by using a code number as the main way of identifying you as a
participant.

This ensures you are not identifiable and any data regarding you will be generalised in anything that comes of this
research. These include; the final report, output prototype, and exhibition.

What are the costs of participating in this research?

There will be one interview with each Interview length ranging from approximately 45 minutes to 1 hour. A follow
up may occur where mare questions are asked of you after the interview but this will be asked through email within
two weeks of completion of the final interview (there is no particular timeline in which you have to answer).

What opportunity do | have to consider this invitation?

I would appreciate it if you could get back to me within 2 weeks (participant selection is on a first-come, first-serve
basis}.

Where will the research take place?

Based on the mutually appropriate time and date discussed between the researcher and participant through email,
a corresponding booking will be made for a private study room in the library at the Auckland University of
Technology (WA Building).

Will I receive feedback on the results of this research?

Results of the research will be available in the final published report at the end of the project as well as a digital
summary sheet that will be emailed to each participant.

What do I do if | have concerns about this research?

Any concerns regarding the nature of this project should be notified in the first instance to the Project Supervisor,
Kei Hoshi, kei.hoshi@aut.ac.nz, +64 9 921 9999 ext. 5086
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Concerns regarding the conduct of the research should be notified to the Executive Secretary of AUTEC, Kate
0’ Connor, ethics@aut.ac.nz, 921 9999 ext. 6038.

Whom do | contact for further information about this research?

Please keep this Information Sheet and a copy of the Consent Form for your future reference. You are also able to
contact the research team as follows:

Researcher Contact Details:
Julian Takeda - Researcher
Julian.takedal3@gmail.com

Project Supervisor Contact Details:
Kei Hoshi
Kei.hoshi@aut.ac.nz
+64 9 921 9999 ext. 5086

Approved by the Auckland University of Technology Ethics Committee on type the date final ethics approval was granted, AUTEC Reference
number type the reference number.

/8
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Interview Kit (protocol)

Interview Protocol

Interview Arrangement (up to 2 weeks)

After the recruitment process (outlined in C.3.5), an email invitation will be sent to each of the 5
8 students. The email will also contain;

i Aninformation sheet
di.  Aconsent form
di.  Areminder that they are free to ask about anything regarding the interviews.

A follow up email to the invitation will be used as a prompt to arrange a date and time that is
mutually suitable to the researcher, participant and a corresponding study room in the library at
the Auckland University of Technology Likrary — outlined in the information sheet.

Interview Notes

Overarching Aim of the Interview;

.. Uncover and understand how the interviewees have coped and/or managed
themselves after encountering a stressful situation through the use of digital
technology;

1.1.1.1. What has worked and what hasn’t?

1.1.1.2. How do they perceive their coping/managing mechanisms?

1113, (if brought up) How does/do they think this relates to digital
technology?

1114, Isit effective? Do they think/know its effective?

1.1.1.5. How they came to know about / to use this digital technology to
help cope with/manage themselves after a stressful situation.

1.1.1.6. Their thought process behind the use of the digital technology to
cope with/manage themselves after a stressful situation

Interview Quick Tips;

i Ask Why and How to prompt them to give reasons or tell more about a specific
part of their answer to the main questions.

(ii.  Don’t ask leading questions

iii.  Don’t be afraid of silence and let the interviewee think

(v, If the participant expresses or show some sign of discomfort —briefly stop the
interview if you are asking a question and ask them if they are okay

. Write notes on any behavioural observations attached to answers

i, Keep an eye out for vague answers

® KEY ASSUMPTIONS

Their level of stress in relation to the time of the year / semester

How their stress coping has changed as they've gone through university
Their understanding of their own stressors and stress

Time Management, Organisation and Balance

Higher overarching goals at university in relation to stress

Intervention POV;

vi.1. Personalisation
vi.2. Self-learning
.vi.3. Social Involvement

Interview Question Guide

e Introduction and set-up {5 minutes)

=

viii.

Introduce yourself

Purpose of the interview

What's exoected of the interviewee in relation to the purpose of the research
Put forward a copy of the consent form to sign.

Remind the participant that the questions in their very nature may prompt them
to reflect on past experiences that may evoke emotional discomfort and risk.
Remind the participant my supervisor and | are not counsellors and do not have
the background to match so.

Remind the participants that as students they are entitled to free counselling at
AUT.

That they don’t have to answer anything if they do not want to.

Set up the audio recording (Mobile Phone) and inform the interviewee when the
recording has started.
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o Opening Questions - Building Rapport (10 mins) e  Wrap Up — Winding down and final notes. (5 mins)

.. Inform the interviewee that the interview is ending
.i.  Thank them for their time and tell them they have been very helpful
Jii.  Ask them what they thought about the interview
N " N . .iv.  Ask them if they have any questions.
nterviewee amli their answers — eye contact and nodding. .. Remind them that the prototype as a result of this interview will go through
dv. Example Questions; testing and that they will be invited to participate in that (approx. 2 —3 months).
i, Stop the audio recording.

.. Build trust and comfortability with the interviewee through conversation.
di. Start with ice-breakers and build on them.
(ii.  Follow up on your conversation starters —show genuine interest in the

.iv.1.1.1. So, what have you been up to this weekend?
Jv.1.1.2. Can you tell me about what you've been doing at university this
week?
Jv.1.1.3. What are your plans for today?
.v.  Demographic Information

v.1. What they're currently studying

v.2. Year of Study

v.3. How are you finding your course?

® Post-interview Thoughts

.. Give yourself time to wind down and try to absorb the interview.
Lii.  Write down any thoughts and ideas that are currently fresh on your mind
regarding the interview.

. . . N E {iii. Go over any notes you have.
e Main Questions — Questions that should answer your overarching aim {30-40 mins) v v

. When you've felt like you've gotten the answer, move on to another.

(i, Always refer Lo your overarching aim.

dii.  See Indicative Questions — these are broad starters — follow up and probe on them
.iv. Beaware of time and don’t be afraid to bring the conversation back to focus.

e Reflection — follow up guestions to the answers given above {10 — 20 mins)

.. Reflect on what you've heard and any notes you have written down.

(i, Ifthere is anything that needs clarification or understanding from what the
nterviewee has said — follow up on them

dii.  Quick Skeleton Examples;

J.1.1.1. You said earlier that _, can you clarify why this is
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Interview Kit (recruitment poster)

SEEKING AUT STUDENTS T0 AUT
VOLUNTEER FOR MASTERS RESEARCH

Uesigning adigital assistance to help university students cope with stress.

Who is the researcher?

Hello, ry name is.Julian Takeda,
I'm currently a Master of Design
student here at AUT. lwould like
to invite you asan AUT student
to take part in my research.

Whatis the purpose?

The aim of this research is ta gain an understanding of
how you as a student have coped with stress through
the assistance of digital technology. The responses you
give will be used toinform the design of a prototype
digital technology that aims to help university students
cope with stress.

What will happen?

lwill interview you for roughly 40 mins - 1 hour
recarding how you have caped with/managed your
stress through the assistance of o involving digital
technology, same exarnples are (but notlimited ta);

* Mobile Phanes/Tablets (Ap plications)
* Computers/Laptops (Websites/Programs)
* Yearable Technalogy (Fithit, Applewatch, etc)

Who are you looking for?

¢ Students who are atleast in their second year of
universty stucly

¢ Stuckents who do not mind and are open to sharing
how they've used digital technology to assist the m in
coping andfor managing their stress.

I'm interested, how do | contact you?

This will be held atone of the study rooms in the AUT Ifyou have any questions and/or are interested in
library (WA) and will be audio-recarded through my participating, You can flick me an email at;

mobile phone. Smh1714@aut.ac.nz

Hote: Students whoare currently envelled into Sptal Design (At & Design) andfrare currently being taught by either Kei Hushi or Swe Hedges are excluded from thisstudy.
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Interview Kit (proposed questions)

Main Questions for Interview Participants

Project Title:
Exploring the feasibility of a user-centred design approach towards stress reducing digital
interventions for university students.

Name of Researcher:
Julian Takeda

Indicative Questions;

The following questions are indicative of the nature and topic of questions to be asked of the
participants during the interview. As these are prompts, it is expected that each interview will be
distinct as each question is expected to be expanded upon with further follow-up questions from
the interviewer, and may or may not include all or different questions to the following;

- What forms of digital technology do you currently use in your daily life? (For example,

mobile phones, tablets, laptops/e s, etc)

- Would you be able to describe the role of each of these digital technologies in your
daily life and/or historically.

- Why do you think they have taken on that role?

- What applications and/or part of the digital technology do you use the most? (For
le, which lication, prog or feature)

- What do you think is the main reason(s) for your use of that
application/program/feature?

- Do you have a positive or negative perception of this digital technology(s)?
- Can you described why you think that is?

- Which of these digital technologies has helped you manage and/or cope with stress or
a stressful situation.

- Specifically, which part of the digital technology(s) helped you manage and/or cope
with stress or a stressful situation?

- Can you describe in what ways specifically this part of the digital technology helped
you manage and/or cope with stress or a stressful situation.

- Asyou go through the coping process would you be able to walk me through your
thought process behind perhaps some of the decisions you make?

- How did you come across this? Or come to know about it.

- How often then have you used it?

Has the role of the digital tech or your perception of it changed at all since you came
across this?

What made this particular part of the digital technology(s) helpful?

Why do you think this is so?

If you could improve this digital technology so that it could better help you manage
and/or cope with stress, how do you think you would improve it? For example, if you

could add any feature to it, physically, digitally, etc.

Why do you think this would improve it?

82
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Prototype one (Graphical User-interface), usability testing document

Prototype Usability Testing Plan (Prototype 1)

Prototype 1:

e Stress Diagnosis System (Mobile Application)
<o An application that aims to inform students (the user) about their stressful
situations at university
o Graphical User Interface (GUI)
m Regular mobile phone application which has the participant tap,
swipe and type.

Usability Test Summary

e The usability test looks to test both the usability and theory behind the prototype
above, this will involve providing the participant with a fake scenario to contextualise
the task they are asked to complete through the prototype.

e This is paired with pre and post-test questions.

e This will have the participant walkthrough their decisions and what they think as
they complete the task on the prototype.

e Their interaction with the prototype will be video recorded while the entire test will
be audio recorded.

Methodology (Features of the test)

e Moderated & In-Person
o Someone is physically present (The researcher/facilitator) to guide the
procedure of the test.
e Formative
o Atype of usability testing that is used to identify early problems in usability to
drive design decisions and iterate on the current design.
e Concurrent Think-Aloud (Testing Method)
o Understand participants’ thoughts as they occur and as they attempt to
work through issues within the app they encounter.
m Through questioning and probing during the usability test.
e Semi-structured interview questions (Post-test)
e Attitudinal

o AUT University
n WE212
e Date

Scenario(s)

* (A
“You've left one of your assignments worth 15% of your total grade for your (x)
class down to the last 3 days and you haven’t started yet.

You're really worried, and let your lecturer know. He says that there’s nothing to
worry about, just try to submit something.

He then recommends a mobile-application by the university that is there to help you
calm down”

* (B
“You've left your submission really late for one of your projects, you did it 2 days
prior and stayed up all night.

You’re worried about the grade that you're gonna get as well as how your friends
are gonna react if they were to hear that you got a grade in the C range”

Task(s)

e Use this mobile application to try and get rid of your worries (Recommended by
your lecturer) regarding your submission {A) or how your university friends are going
to think about your grade (B)

Equipment

e Printed information
o Scenario & Task
o Concurrent Think-Aloud (Testing Method Information)
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o AUT University
n WE212
e Date

Scenario(s)

* (A)
"You've left one of your assignments worth 15% of your total grade for your (x)
class down to the last 3 days and you haven’t started yet.

You're really worried, and fet your lecturer know. He says that there’s nothing to
worry about, just try to submit something.

He then recommends a mobile-application by the university that is there to help you
calm down”

* (B
“You've left your submission really late for one of your projects, you did it 2 days
prior and stayed up all night.

You’re worried about the grade that you're gonna get as well as how your friends
are gonna react if they were to hear that you got a grade in the C range”

Task(s)

e Use this mobile application to try and get rid of your worries (Recommended by
your lecturer) regarding your submission {A) or how your university friends are going
to think about your grade (B)

Equipment

e Printed information
o Scenario & Task
< Concurrent Think-Aloud (Testing Method Information)

o The scenario and task will be read out-loud to the participant, followed by
giving them their own physical copy of both.
Document Camera (For Physical Screen-Hand Observations)
o This will involve placing the camera on a small tripod stand that will look
down on the hands of the participant as they are using the prototype
o Nothing of the participant other than their hands will be video recorded.
o The recording will only start after the pre-test questions have been
completed (see procedure below).
Mobile Phone (iPhone)
o The prototype will be linked to the iPhone via the Adobe XD application.
Laptop (Audio Recording)
o The entire usability test will be audio recorded, using a Macbook Pro
Quicktime Player
Pen & Paper (Observations)
o The facilitator will be writing down notes as he observes the participant in
their attempt to complete the given task.

Procedure

Introduction (approx. 5 minutes)
o Rapport/Comfortability Questions
m How are you?
= How’s your week so far?
o Intro
= What the usability testing is for
= What the equipment is for
= Scenario
m Task
m Explaining role of facilitator
= Explaining the concurrent think aloud method.
= Signing of consent form
o First Impression
m  So this is the very first screen, can you tell me what you think of it?
e What immediately stands out to you?
e Can you tell what you're supposed to do?
e Can you tell what it’s for?
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o Pre-test Questions
m Could you describe your everyday digital device usage?
e What you use.
e How much you use it.

e Testing (approx. 10-15 minutes)
< Concurrent Think-Aloud Testing
m Let the participants talk about their decisions and thoughts regarding
the app and it’s features
m  Ask follow-up questions on their thoughts (Probing During)
e Doyoumean___ ?
e What about that ____ ?
m  Ask the students to say or write down how they would answer each
question in the diagnosis.

e Post-Test Questions (approx. 5 minutes)
o Follow-Up Questions - Sentence Starters (Probing After)
m | noticed you had difficulty with (cbserved difficulty during testing)..
e Why do you think this feature / question was difficult?
e Why do you thinkyoudid ____?
e What do you think about ____ ?
e What would you change, add or take out to make it easier for
you the next time around?
m  Which feature or question do you think you had particular difficulty in?
(if no errors observed during the test)
m  What was your overall impression from a micro perspective (Interface
Usability)
o Why & How Follow-up question
e Was there anything that stood out to you from a usability
perspective?
e Was there anything that stood out to you from a theory
perspective with how the prototype is supposed to work?
m s there anything you would like to add or comment about?
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Prototype two (Voice User-interface), usability testing document

Prototype Usability Testing Plan (Prototype 2)

Prototype 2:

e Stress Diagnosis System (Mobile Application)
<o An application that aims to inform students (the user) about their stressful
situations at university
o Prototype 2: Voice User Interface (VUI)
m  Mobile phone application which has the participant verbally interact
by conversing with the application (a verbal back and forth).

Usability Test Summary

e This usability test (WOZ Usability Testing) aims to evaluate the Voice User Interface
(VUI) prototype by simulating the verbal dialogue, spoken by the interface and also
spoken by the user (dialogue) as a response in a conversation like manner (done
between the participant and the tester/moderator).

e This will involve providing the participant with a fake scenario to contextualise the
task they are asked to complete through the prototype

e Pre-recorded dialogue will be used to simulate the Voice User Interface where the
tester will decide which particular audio to play depending on the participant
dialogue.

e Depending on the testing, the participant may be asked questions as they proceed
through the prototype with the tester.

e The WOZ usability test is then followed up by post-test questions (although
depending on how the test proceeds, participants may be asked on the fly
questions during the usability test)

Methodology (Features of the test)

o Moderated & In-Person
o Someone is physically present (The researcher) to guide the procedure of
the test.
e Formative
o Atype of usabllity testing that is used to identify early problems in usability to
drive design decisions and iterate on the current design.
e WOZ (Wizard of OZ) Usability Test (Testing Method)

o]
e Semi-structured interview questions (Post-Test)
e Attitudinal
o Type of test that seeks to understand the thoughts and opinions of the user
with regard to the prototype.
e Behavioural
o Type of test that seeks to understand how a user acts and/or uses a
prototype.

Test Objectives

e Evaluating General Usability (Attitudinal & Behavioural)
o User understanding and interpretation of the dialogue spoken by the voice
interface.

m The kind of responses users are to give to the spoken prompts by the
voice interface.

m  General verbal understanding of spoken prompts & dialogue by
users.

m  Where information is lacking and where there is too much within the
spoken dialogue & prompts.

m  Where visual assistance maybe needed throughout the conversation
or interaction with the voice interface.

e Hypotheses
o Voice is a much more convenient and appropriate form of interaction for the
mobile application (in comparison to prototype 1).
o Open questions/dialogue are more appropriate for the topic of the
conversation and user input than narrow-focused guestions/dialogue.
o Visual Assistance will be needed on top of the spoken prompt/dialogue.

Logistics

e Participants
o 3 -4 current and/or former university students (within 6 months of
graduating)
e Moderator / Tester
o Researcher (Julian Takeda)
e Location
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o AUT University
n WE212
e Date

Scenario(s)

s (A)
"You've left one of your assignments worth 15% of your total grade for your (x)
class down to the last 3 days and you haven'’t started yet.

You're really worried, and let your lecturer know. He says that there’s nothing to
worry about, just try to submit something.

He then recommends a mobile-application by the university that is there to help you
calm down”

* (B
“You've left your submission really late for one of your projects, you did it 2 days

prior and stayed up all night.

You’re worried about the grade that you're gonna get as well as how your friends
are gonna react if they were to hear that you got a grade in the C range”

Task(s)

e Consider one of the scenarios above as if you were in the scenario yourself and a
voice interface was put in front of you to help you alleviate your worries. To do this,
you have to converse with it without really knowing what it's about.

Equipment

e Printed information

o Scenario & Task

o WOZ Usability Testing Method information

o Laptop (For recording and playing dialogue throughout the test).

o Printed diagram of the conversation flow (including everything spoken by the
tester and participant).

Procedure

e Pre-Test (~3 minutes)
o Introduction
= What the usability testing is for
= What the equipment is for
m Scenario
m Task
m Role of the "Wizard” (tester) and the user.
e WOZ Usability Testing (10-15 minutes)
o Start audio recording on laptop.
o WOZ Usability Test
= Start with the very first spoken prompts and converse with the
participant, choosing what to spoken prompts to play in response to
what the participant says and also following the original diagram
conversation flow.
m [t does not matter if the conversation goes away from the original
diagram conversation flow, try to create responses on the spot that
replicate how and what your voice interface would say.

o Post-Test (5 minutes)
o Follow-Up Questions - Sentence Starters
= | noticed you had difficulty with (observed difficulty during testing)..
e Why do you think this (particular dialogue) was difficult?
e What would you change, add or take out to make it easier for
you the next time around?
= Which question(s) do you think you had particular difficulty in?
(if no errors observed during the test)
= What was your overall perception of the voice interface and it's
persona/atmosphere when conversing?
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o AUT University
n WE212
e Date

Scenario(s)

s (A)
"You've left one of your assignments worth 15% of your total grade for your (x)
class down to the last 3 days and you haven'’t started yet.

You're really worried, and let your lecturer know. He says that there’s nothing to
worry about, just try to submit something.

He then recommends a mobile-application by the university that is there to help you
calm down”

* (B
“You've left your submission really late for one of your projects, you did it 2 days

prior and stayed up all night.

You’re worried about the grade that you're gonna get as well as how your friends
are gonna react if they were to hear that you got a grade in the C range”

Task(s)

e Consider one of the scenarios above as if you were in the scenario yourself and a
voice interface was put in front of you to help you alleviate your worries. To do this,
you have to converse with it without really knowing what it's about.

Equipment

e Printed information

o Scenario & Task

WOZ Usability Testing Method information

Laptop (For recording and playing dialogue throughout the test).

Printed diagram of the conversation flow (including everything spoken by the
tester and participant).

o o o

Procedure

o Pre-Test (~3 minutes)
o Introduction
= What the usability testing is for
= What the equipment is for
m Scenario
m Task
m Role of the "Wizard" (tester) and the user.
e WOZ Usability Testing (10-15 minutes)
o Start audio recording on laptop.
o WOZ Usability Test
= Start with the very first spoken prompts and converse with the
participant, choosing what to spoken prompts to play in response to
what the participant says and also following the original diagram
conversation flow.
m [t does not matter if the conversation goes away from the original
diagram conversation flow, try to create responses on the spot that
replicate how and what your voice interface would say.

e Post-Test (5 minutes)
o Follow-Up Questions - Sentence Starters
= | noticed you had difficulty with (observed difficulty during testing)..
e Why do you think this (particular dialogue) was difficult?
e What would you change, add or take out to make it easier for
you the next time around?
= Which question(s) do you think you had particular difficulty in?
(if no errors observed during the test)
= What was your overall perception of the voice interface and it's
persona/atmosphere when conversing?
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Process documents

Competitive audit document

Competitive Audit

Introduction
Coping with and/or managing stress can be described as how someone looks to; remove or lessen the
stressors within their environment, changing their perception of how harmful a particular stressor is or

attempt to diminish the anticipated effects of encountering/experiencing the stressor.’

Intervention Literature Classification
Stress management interventions are interventions that typically aid in doing any of the 3 descriptions
mentioned above. Stress management literature has typically classified interventions based on what
specific part and how they are trying to manage stressful experiences as well as the level in which this

occurs.? Holman et. al describes 2 types of classifying interventions across 2 levels;®

Primary Interventions

Focused on removing the stressors themselves and improving overall well-being

Secondary Interventions
Focuses more on the aftermath of encountering a stressor, particularly reducing severity or duration of

experienced stress as well as stopping its effects from growing.

Tertiary Interventions
Tertiary interventions are for more dire situations of which someone seeks rehabilitation due to

psychological ill-health.

Intervention Levels

Along with Holman et. al's classification, interventions can occur on two levels, at an individual level
(focused developing and/or helping a specific person manage their stress) or an organizational level
(where an intervention is focused on changing an entire organization and its practices to better help

those within the organization to manage their stress and/or encounter less stressors).

" Robotham, David. 2008. *Stress among Higher Education Students: Towards 2 Research Agenda.” Higher Education: The
International Journal of Higher Education and Educational Planning 735-746.

?Holman, David, Sheena Johnson, and Elinar O'Canner. 2018, St
psychological well-being in the workplace.” Handbook of Well-Being. Salt Lake City, UT, U
ibid.

management interventions: Improving subjective
: DEF Publishers

Intervention Audit

For this particular audit, a range of interventions were examined were across both commercial/public
and conceptual spaces (mainly research paper based), while also covering a spectrum of technological
non-technological interventions. While the research overall focuses primarily on university students as

a user group, the audit was not limited to interventions that specifically focused on university students.

Mobile and/or Tablet applications

Commercial Mobile and/or Tablet applications were found through Google Play store for Android
applications as well as the App Store for iOS applications, of which the top three applications were
selected through a category and word search based on their downloads, reviews and average rating.

These include Headspace, Calm and Pacifica.*

Although there are nuances and variations between the app, fundamentally, what these apps offer are
quite similar, | suspect this could be a result of the design constraints of a mobile phone and/or tablet

application,

The consistent premise of the applications was the delivery of both audio and visual content to the
user (of which sometimes instructed the user to do something physically while using the application).

Examples of such content are; tutorials, videos, exercises, stories, sounds, etc.

Much of the content and the branding of the applications are predicated on digitization of physical
and/or mental activities to allow the user to manage and/or cope with a combination of stress, anxiety
and depression. The most consistent examples are; mindfulness/meditation, breathing exercises and
cognitive behavioral therapy exercises. Users are often able to choose topics or categories that may or
may not be reflective of stressors in their lives, allowing for customization and/or individualization.

Past the primary content, there are some variations where overall wellbeing are consicered rather than
just managing and/or coping with stress. For example, Calm branches into yoga, sleep stories and
soundscapes which are more focused on relaxation. While Pacifica has gone quite in depth in tracking
through health in general, journaling and emotions/mood for the user while also providing add-ons for
organizations who want to endorse the app, such as universities and/or clinics. Headspace is solely
focused on mindfulness and meditation, contains much more breadth and depth in their audio/visual

content (guided, unguided and customizable meditations).

Two other mobile applications were examined, which are university endorsed applications, the AUT

Resilience application and YOU by Grit Digital Health. Contrary to commercial applications, these

“Headspace Incorporated. 2014, Headspace. June. Accessed March 8, 2019, https://www . hezdspace.com/; Calm.com
Incorporated. 2016. Calm. December 1. Accessed March 4, 2019. https://www.calm.com/; Pacifica Labs Incorporated. n.d,
Pacifica: Reduce stress. Feel happier. Accessed March 3, 2019, htzps/ in /
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applications are often created through a collaboration between digital agencies, developers and

universities, this allows a more tailored application towards the specific university and its students,

YOU is aweb/mobile platform that was initially developed as a collaboration between Grit Digital
Health and Colorado State University, developed to focus on mental health but through a student-
centered approach is now an all-encompassing platform for student well-being and success. Since
then it has been integrated into the digital ecosystem of Colorado State University and has been
endorsed by other universities, Specifically, “THRIVE" a key area that focuses on physical and mental
wellness enables students to “assess, sustain and proactively care for their health amidst the stress of
college life” as well as giving exposure to counselling centers. Contrary to other mobile and/or tablet
applications, the platform through individual feedback from surveys and questionnaires, individualizes

the system and content based on the particular student.®

The AUT Resilience, is a mobile application endorsed and released by the Auckland University of
Technology, similarly to the commercial applications mentioned above uses instructional audio that
covers 6 different topics and 1 general topic. However, this is all the application offers, there is no
visual aspects to the content.®

Based on the examined mobile applications, it seems that they mostly coincide within Holman et al's
secondary intervention category, of which they essentially train the user to help them deal with
stressful situations and/or stressors, rather than identifying and/or removing the stressors. The
exception is that the YOU web/mobile platform, where the platform acts as an extension of the existing

mental health interventions by the particular endorsed university.

Commercialized Wearables

Three commercial smart watches and/or wearable trackers were chosen based on popularity, reviews,
sales and branding, of which the latest version of each were examined. These include Apple Watch
Series 4, Fitbit lonic (smart watches) and The Garmin Vivo Smart 4 (wearable tracker).”

Fundamentally, the nature of trackers and smart watches are that they track biomarkers through
(typically built-in) biosensors which convert the biomarkers into data and relay it back to the user

through the interface of the tracker and/or accompanying mobile/web application.® While trackers

S Health, Grit Digital. 2016, "YOU st college.” Grit Digital Health Websita. Accessed March 25, 2019, https://yousteallsge.com/.
¢ Apple Incorporated. n.d. App Store Preview: AUT Resilience. Accessed March 27, 2019. hitps:/fitunes apple.com/nz/app/aut-

resiience/id12790741367mi=8; The Auckland University of Technology. 2017. AUT helping students build mental strength.
October 10. Accessed March 5, 2019, htps://n,
pple Incorporated. 2018, Apple Watch Series 4. September 18, Accessed March 7, 2019, hitps: ffwww.aople.com/nz/a
v 4/henlin/; Fitbit Incorporated. 2017, Fitbit lonic, Octobsr 1. Accssssd March 9, 2017.

htpsi//wwew. fitbit.com/nz/ion ic7gclid=Cj0 CHIBRCNARISAF K JSAZXOF TC7-s2Ve-

DWCCQOENYZx9km Bal3YNARK1E wiwda JCZsFYaALHEALw weBSaclsre=aw.ds ;Garmin Limited. 2017. Garmin: Vivosport.
Septembar 1. Accessed March 10, 2019. https://buy.qarmin.corm/en-NZ/NZ/p/574402

SBhalls, Nikhil, Pawan Jolly, Nello Formisano, znd Pedro Estels. 2016, "Introduction to biosensors.” Essays In Biochemistry 1-8;
Strimbu, Kyls, and Jargs Tavel. 2010. "What are biomarkers?" Current Opinion in HIV and AIDS. 463-466,

1elping-students-buil al-strength

tch-serie:

give suggestions to users to help manage themselves, primarily their goal is to inform the user of

information regarding their physical and mental health.

However, of the examined commercial smart watches and trackers, they focus on health as a whole
and beyond. Consequently, stress management and tracking in the case of the examined products, a

small bi-product of what they are capable of or what their focus is.

The basis of tracking measurements of stress typically uses an on-board heart-rate monitor, of which
the measurement s called Heart Rate Variability (HRV), this is then considered, measured and an

application on the phone will give suggestions based on the measurement.

For example, the breathing app on the Apple Watch are instructional meditative breathing exercises
that consicer Heart Rate Variability data, of which you can view on the dedicated "Health Data”
application on your Apple Watch. This allows you to match corresponding breathing data and also
track your HRV. Though, this does not help the user to directly manage their stress, they are given
much more information about when and what of their stressors, as well as practice of breathing

exercises when stressful encounters do happen.

Similarly, the Fitbit lonic, through an available application called "Relax”, uses the on-board heart rate
monitor to detect Heart Rate Variability activity and based on measurement recommends personalized
breathing exercises. While the Garmin Vivo Smart, presents a stress level score at any point during the

day, of which the user is able to start breathing exercises if its scores is high.

It is important to note that just like mobile phones, smart watches are able to use applications,
therefore itis not out of the question that theoretically, an application that focuses on stress

managementin combination with the stress tracking capabilities of smart watches is possible.

Based on the examined commercial smartwatches and wearable trackers, they seem to overlap mostly
(although not by much) with Holman et al's secondary intervention category. This is due to tracking as
the main purpose of the watches and trackers, which in it of itself is predicated on data and information

of the user regarding their stress, rather directly aiding the user to deal with stressors and/or stress.

?Harnando, David , Surys Roca, Jorge Sancho, Alvaro Alasanco, and Raqual Bailén. 2018, "Validation of the Apple Watch for
Heart Rate Variability Measurements during Relax and Mental Stress in Healthy Subjects.” Sensors,
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Stress Focused Wearables
Based on competitive auditing of commercial smartwatches and wearables, further research was

conducted on wearable technology that more acutely focused on stress management and/or coping.

A range of wearables were examined, of which similarly to commercial smart watches and trackers,
comprised of a physical sensory device that was linked to a web and/or mobile application. A total of 4
focused wearable technology interventions were examined; the Thync Relax Pro, Pip, Touchpoints,
and Melomind.®

However, fundamentally, the detection method varied heavily across the interventions, contrary to the
commercial smart watches and trackers. For example, the Thync Relax Pro focuses on relieving chronic
stress through neurostimulation, occurring through gentle electrical nerve stimulation at the bottom of
the neck which activates particular nerve pathways, communicating to the brain to help control mood,
stress and sleep. Similarly, touchpoints are a pair of wristwatch wearables that use bilateral alternating
stimulation tactile technology (BLAST), that use gentle and alternating vibrations to the body to
alternate the body's biological stress responses. Contrary to commercial wearables, these actively

reduces stress without effort from the user levels physiologically as they occur through touch.

On the other hand, the Melomind uses neuro-feedback technology (through an
electroencephalogram (EEG) biosensor)'" integrated into headphones, to measure brain activity and
relaying this back to the user in the form of sound, during Melomind training sessions. Simultaneously
the sessions are to help the user train their brain’s capabilities to relax though neurofeedback, of which
specifically train neural connections responsible for alpha waves, the waves that are engaged within
the brain when a natural process of relaxation occurs. As an intervention, the melomind trains the
user's capabilities of relaxation, presumably so that they can combat stressful situations when they

arise through relaxation.

The Pip is a real-time stress indicator that measures variations in electrodermal activity (EDA), a stress
measurement that is based on electrical activity of the sweat glands, of which is detected through the
fingertips. Through its 5 accompanying applications, the pip relays real-time stress levels through

auditory and visual representations while atthe same time offering recommendations to reduce.

Similarly, to the commercial wearables, the wearable usually is accompanied by an application,

however the commercial wearables themselves have built-in interfaces while the focused wearables

" Incorporated, Thyne Global. 2017, Thync: Breakthrough Bioslectronic Therapies. Accessed March 12, 20719
hitps:/fwww.thync.com/:

Langley, Hugh. 2017. Thync Relax Pro review: The wearable stress kifler. July 8. Accessed March 14, 2019.
httos:/fwww.wareable.com/ rable-tech/thyn, ; MyBrain Technologies. 2018, Melomind. Accessed March 13,
2019. https:/fwww .rmelamind.com/; 2014, Pip See the Difference. Accessed March 11, 2019. https://thepip.corm/; 2019. The
Touchpoint Solution. Accessed March 13, 2019. hitps://thetouchpaintso
" Blocka, Karla. 2017. EEG (Electroencephalogram ). September 14. Accessed March 27, 2019,
https://www.healthline.com/health/eeg.

are mostly comprised of the biosensor. Based on the examined stress focused wearables, the
accompanying application are necessary for the wearable to function as well as typically display all

individual stress information and any stress relieving recommendations and/or methods.

While the Thync Relax Pro and Touchpoints are much more passive in the sense that they lack user
interaction much like the commercial wearables which are focused on passive tracking, unlike the

commercial wearables they detect, track and deal with stress in real-time.

Interestingly, the Melomind falls in line more with the examined commercial mobile applications in the
sense thatitis focused on training the individual but doing so in a physiological way (neurofeedback

influencing alpha brain waves) rather than being primarily based on meditative practice.

Personalized and Anecdotal Interventions

Previous literature research regarding stress interventions amongst university students and in general
have consistently noted of the nature of stress as a very subjective experience, particularly on the
notion that an external situation that is perceived as stressful and induces stress could be perceived
otherwise by another person.'? As such, itis common for people to create an intervention based on

their subjective experience and situation.

Based on this conclusion, secondary research through online internet forums (questionnaires) and
studies were examined to gather anonymous qualitative data on personal subjective interventions.’ A
thematic analysis was used to categorize the interventions. The resulting categories are; exercise,

dietary related, escapism, hobby related, productive and meditative.

Interestingly, a majority of these personal interventions did not include any digital and/or
technological components, of those that did, for the most part acted as more of a mediator or enabler

rather than being fundamentally the intervention itself.

"2 Rabotham, David. 2008, "Stress among Kigher Education Students: Towards a Research Agends.” Higher Education: The

International Journal of Higher Education and Educational Planning 735-746.

Pitt, Adele, Florin Oprescu, Geraldine Tapia, and Marion Gray. 2018. "An exploratory study of students’ weekly stress levels and

sources of stress during the semester.” Active Learning in Higher Education.;

The American Institute of Stress. 2018, What is Stress? September 20. Accessed March 20, 2019, hitps:/fwww.stress.org/daily-life
2016. AskReddit: [Serious] How do you deaf with stress? October 6. Accessed March 21, 2019

hitps://vwww.reddit.com/t/AskReddit/comments/3nmih 1/sericus how do you deal with siress/,
2017. Ask Reddit: [Serious] Redditors, what healthy ways do you deal with stress? August 15. Accessed March 21, 2019
https: v reddit.com/r/AskReddit/comments/btmu/h/serious redditors wi calthy ways you deal/,;

Stress and Self-Interventions for Mental Wellness.

Kwangyoung, and Hwajung Hong. 2018. "MindNavigator: Exploring th
Proceedings of the 2018 CHI Conference on Human Factors in Comjputing Systems. Mentreal QC, Canada: ACM. 1-14,;
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Psychotherapies
Based on the audit of personal and anecdotal stress reclucing interventions, a conclusion has been
drawn that non-digital interventions are important to understand the landscape of stress reducing

interventions as a whole.

As aresult, research into psychological and/or therapeuticinterventions was conducted of which
psychotherapies were found, the most appropriate types of psychotherapies were then chosen with
regard to stress and university students as a user group, leading to three psychotherapies that were
examined; Cognitive Behavioral Therapy (CBT), Mindfulness Based Stress Reduction (MBSR) and
Mindfulness Based Cognitive Therapy (MBCT). Psychotherapies are collaborative treatments that are
grounded on the relationship between a patient and a psychologist, where anything from a specific
situation to a mental health problem is diagnosed, understood and a solution is created for the

patient The psychologist acts as a neutral and objective perspective.’

CBT is a psychotherapy that primarily focuses on solving current problems and changing the way the
patient thinks and behaves in relation. While there can and have been many variations depending on
variables such as; specific cases, disorders, settings, tc., most are based on Aaron Beck's 1976 model
(described above)."® Similarly to CBT, typical MBSR programs largely incorporate awareness of
emotions and thoughts. Also, similarly, collaborative co-creative inquiry is consistent throughout most
programs, of which the therapist emphasizes that while he is the teacher, the patient s the expert. A
key difference is the preceding mindfulness training/practice, largely predicated on training attention
and focus."*MBCT is an adaptation of MBSR, that has very similar structure and overlap, however, itis
more specifically focused and catered towards people with depression and have problems with
depression relapse. A fundamental difference to MBSR is explicitly targeting recognition of low mood

and negative emotions/thoughts as well as accompanying symptoms.'”

From an intervention perspective, a key difference from those previously examined is there is a large
social aspect to psychotherapies and often involves external objective influence either through the
therapist or other patients as part of group adapted programs, particularly to wearables and mobile
applications. Interestingly, the examined mobile applications while drawing from fundamental aspects
of psychotherapy, mostly lack social invelvement.

A Fundamental difference is that therapies require constant reflection and personalized plans and/or

tools to manage their stress, which is a result of the patient themselves. Wearables on the other hand

" The American Psychological Association. n.d. Understanding psychotherapy and how it works. Accessed April 6, 2019,
https://www.aps.cra/helpcantar/undarstanding-psychotharapy.

" Beck, Judith S. 2011, Cognitive Behavior Therapy, Second Edition: Basics and Beyond. New York, NY, US: Guilford Press.

" Felder, Jennifer N, Sona Dimidjizn, and Zindel Segal. 2012. "Collaberation in Mindfulness-Based Cognitive Therapy.” Clinical

Psychology: In Session 179-186;

Sharma, Manoj, and Sarzh E. Rush. 2014, 'Mindfulness-Bassd Stress Reduction as a Stress Management Intervention for Health
Individuals: A Systematic Review." Evidence-Based Complementary and Alternative Medicing

7 University of Massachusstts Medical School. n.d. MBCT & MBSR: The Differences. Accessed April 3, 2015,
https:/Awvew.umassmed.edu/cim/mindfulness-based-programs/mbct-coursss/sbout-mbet/mbct-mbsr-diffsrences?.

are primarily trackers and sometimes require the patient to be passive. A specific focus on perspective
and understanding of what and why stress and its symptoms are occurring is also quite different to the
previously examined interventions. For example, while personalized interventions are a result of active
engagement from patients, while people have reported reduction in stress, there has rarely been

mention of actual understanding of stressors, thoughts and emotions,
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Contextual research document

Contextual Research

Introduction

Stress can be defined as the body’s physiological response and/or reaction when it must adapt, cope
or adjustin some way. This can be both helpful and harmful to a person. Raising their awareness and

vigilance or overwhelming them physically, mentally and emotionally.!

The connotations and contexts in which stress emanates from, called a “stressor”, is normally linked to
whether or not the stress is negative/harmful or positive/helpful. This is either referred to Eustress
experienced from "positive” stressors and Distress from “negative” stressors?

Negative stress can primarily be categorized into three forms, Acute, Episodic Acute and Chronic
stress, with each category often stemming from varying and/or different stressors while also producing

varying side-effects and consequences for the person.®

Types of stress and their stressors?

Acute Stress

Acute stress can typically come about for two reasons, demands and pressures of a recent occurrence
and anticipating them for the upcoming future. Stress in its most common and short-livec form, which
in this sense means itis also the most highly amenable and manageable. Due to its short life it's
symptoms typically do not develop in the same fashion and do not have lasting effects that are linked

to episodic acute and chronic stress,

Episodic Acute Stress

Episodic acute stress primarily manifests when a person frequently and consistently encounters
stressors in their life and therefore experiences acute stress in the same frequency. This can be often
linked to lifestyle, personality, habits which are hard to change. This can lead to a routine that is deeply
embedded with stressors and symptomes, this can deeply change the perspective about the world and

him or herself,

" American Psychological Association. n.d. "Fact Sheet: Health Disparities and Stress.” American Psychological Assaciation
Accassed March 23, 2019,

2 The American Institute of Stress. 2018 What is Stress? September 20. Accessed March 20, 2019, hitps:/www.stress.org/daily-
life.

3 n.d. Stress: The different kinds of stress. Accessed March 15, 2019. hitps://www.apa.org/helpcenter/stress-kinds

Chronic Stress

Chronic stress, is a persistent form of stress that constantly erodes a person’s mental, physical and
emotional wellbeing over typically a long stretch of time. This stems from stressors that are deeply
rooted in the life of the person, so much so that they do not see a way out of it and see it as something
that is simply there rather than a problem that can be fixed. Stressors can be internal, external or an

internalization that is caused by an external situation.

Stressors
Stressors are the internal and/or external conditions and situations that cause the experienced stress
that a person experience. Typically, there are more than one stressor at any given time and are mostly

unique to a person’s particular circumstances. Some examples, are';

e Acute Stress are situations and/or conditions that have gone astray, such as;
o Losing a certain contact
o Animpending deadline or hearing about your child
o His/her unfavorable situation at school.
e Acute Episodic Stress and the deeply rooted nature of its stressors normally stem from habits,
personality, routine and perspective, such as;
o Acycle of always being in arush but always being late
o Continuously predicting the outcome of an upcoming situations to be unfavorable to
them.
e ChronicStress and its stressors are demands and pressures that seem to have no end, that can
manifest internally and externally, such as;
o An early traumatic childhood experience that causes an internalized painful memory
o Anunhappy marriage
o Beingin ajob thatyou hate.

Although stressors are normally unique to a person, they can more or less be categorized or relative,

examples are; daily situations, family, acculturative, environmental and socioeconomic.

4 Robotham, David, 2008, "Stress among Higher Education Students: Towards a Research Agenda." Higher Education: The

International Journal of Higher Education and Educational Planning 735-746.
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Physicality of Stress

Although stress is highly subjective, itis highly agreed upon that there are external and internal factors
at play. Amodel that defines this is the Biopsychosocial model of stress, this includes biochemical and
physiological internal components and social external components. The model bases stress onthe

interaction between all three components.®

As previously stated, stress is aresponse to a stressor or stimuli, the experience of stress typically can
have an accompanying physical reaction, commonly this occurs through hormonal signals that resultin

transient-over arousal which may include; slevate heart-rate, breathing rate and blood pressure.®

Some examples of more noticeable, physical reactions are; emotional distress (anger, anxiety,
depression), muscular problems (headaches, back/jaw pain, muscular tensions), gastrointestinal

problems (heartburn, diarrhea, constipation, etc.).”

Biosensors and Biophysical Data
As aresult of findings regarcling stress research and its relationship to the body, attempts have been
made to detect and/or identify stress in a more scientific way. This is more in line with physicality and

the body rather than psychological and/or social components of stress.

Biosensors are the most common way of detecting stress physically and/or physiologically, this
involves a device that detects Biomarkers emitted by the body as a result of a stressful experience
which is then converted electrically by a biosensor into a readable form that can range from being

numeric to graphic®

Particularly for stress, this involves detecting a biomarker such as pulse and/or heart rate during and

before a stressful situation, which gives anindication of stress levels.”

®The American Institute of Stress. 2018, What is Stress?
life.

¢ Ibidi;

American Psychological Association. n.d. "Fact Shest: Health Disparities and Stress." American Psychological Assaciation.
Accessed March 23, 2019.;

The American Institute of Stress, 2018, How stress affects your health. September 20, Accessed April 1, 2019,
https://www.apa.org/helpcenter/stress.

7 ibidl

#Bhallz, Nikhil, Pzwan Jolly, Nello Formisano, znd Pealro Estelz. 2016. *Introduction to biosensors.” Essays In Biochemistry 1-8.
Strimbu, Kyle, and Jorge Tavel. 2010, "What are biomarkers?" Current Opinion in HIV and AIDS. 463-464

?Singh, Simran A, Praveen Kumar Gupta, M. Rajeshwari, and Tabitha Janumala. 2018, "Detection of Stress Using Biosensors."
Materials Today: Proceedings 5 (Materials Today) 21003-21010.

September 20, Accessed March 20, 2015, hitps://www stress.org/dally-

Stress amongst university students

Mental health and consequently stress have particularly become increasingly prevalent and common
amongst university students, continues to do so. This has not gone unnoticed, as universities and the

public have had growing concern.'®

While stress is experienced by everyone as part of human bioclogy, it is widely acknowledged in
particular as a typical association with university and is inevitable as part of being a university student.'!
Of which has also been argued that university students experience more stress on average than those
who aren't students.?

Similarly, to stress amongst general populations, many Gualitative studies show that stress amongst
university students comes from a very wide array of stressors that can occur at the same time and are
based on each students’ individual situation as well as their subjective perception of it,'> however
based on the literature and statistical research there are stressors that are mostly unique to only
university students.'® Academic stressors in particular seem to be the most commonly experienced as

well as the most dominant amongst university students.'

In addition, it has been particularly noted that first year university students experience the highest
levels of perceived stress in comparison to later years. This has been attributed to a drastic transition

that most students endure, related to new social, physical and academic environmental demands.'®

According to Penn State's 2018 Collegiate Mental Health Report stress is reasonably high in self-

reported concern as well as priority amongst university students in the US, with anxiety being the

" Brown, Juna S. L. 2018. “Studant mental health: some answers and mors questions.” Journal of Mental Health 193-196.

" Bitt, Adele, Florin Oprescu, Geraldine Tapia, and Marion Gray. 2018, "An exploratory study of students’ weekly stress levels
and sources of stress during the semester.” Active Learning in Higher Education.

"2Furman, Mariama , Nataria Joseph, and L Cindy Miller-Perrin. 2018, "Associations Between Coping Strategies, Perceivad
Stress, and Health Indicators.” Psi Chi Journal of Psychological Research 61-71.;

13, Ganesan, Talwar P., Norsiah Fauzan, and Oon Y.B. 2018, "A Study on Stress Level and Coping Strategies amang
Undergraduate Students.” Cognitive Sciences and Human Development 37-47.; ibid; Robotham, David. 2008, "Stress among

Higher Education Students: Towards a Research Agenda.” Higher Education: The International Journal of Higher Education and
Educational Planning 735-746; Brown, June S. L. 2018, "Student mental health: some answers and more questions.” Journal of
Mental Health 193-196; Pitt, Adele, Florin Oprescu, Geraldine Tapia, and Marion Gray. 2018, "An exploratory study of students’
weeKly stress levels and sources of stress during the semaster.” Active Learning in Higher Education.

14 Pitt, Adele, Florin Oprescu, Geraldine Tapia, and Marion Gray. 2018, "An exploratory study of students’ weekly stress levels
and sources of stress during the semester.” Active Learning in Higher Education.; Penn State Counseling and Psychological
Services, 2018, Center for Collegiate Mental Health 2018 annual report. Annual Report, State College: Center for Collegiate
Mental Health.;

"% Ibid; Robotham, David. 2008, "Stress among Higher Education Students: Towards a Research Agenda.” Higher Education: The
International Journal of Higher Education and Educational Planning 735-746.

6 ibid;
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highest by reasonably large margin (among a total of 54 concerns). This can be further broken down

into; general, social, panic, other, test taking (academic) and phobia anxiety.!”

It is important to note that anxiety itself is as an emotion that comes as a result of experiencing stress.
Anxiety is described as a feeling of worry or worrying thoughts about the looming future or upcoming

event'®

However, these are simply additional stressors that make being a university student unique from an
experiential view and that these are often layered on top of more common stressors of adults who are
18to 25 years old.”?

Stress Coping

As aresult of the conclusions and findings that stress is an inevitable/normal part of university as well
as the reported wide-array of individually unigue stressors for each student, the literature review has

shifted focus onto stress coping (as opposed to mitigation).

Lazarus and Folkman's Transactional Coping Theory for psychological stress.

Lazarus and Folkman’s transactional theory published in 1984, remains to be the cornerstone of
coping research across many fields. There have been subsequent alternative suggestions and
proposed theories but none have been widely acknowledged to the same degree, as a result Lazarus
and Folkman'’s theory will be used as a primary research underpinning (at this point in the research).

The original theory is based on the foundation on the fact that whether an event is stressful depends
intrinsically on the person who experiences it, covering three key features; cognitive appraisal, coping

and cognitive reappraisal.

e Cognitive appraisal is process in which a person intrinsically determines whether something is
stressful to them or not, this is determined by two factors their personal values, goals, beliefs
and environmental factors (like demands and/or resources). This can be further broken into
two parts;

"7 Penn State Counseling and Psychologi
Report, State College: Center for Collegiate Mental Health.

8 American Psychological Association. n.d. Anxiety. Accessed May 20, 2019, o
Psychological Association. n.d. Stress: The different kinds of stress. Accessed March 15, 2019,
https://www.apa.ora/helpcenter/stress-kinds,

" lbidi;

Robatham, David. 2008, "Stress among Higher Education Students: Towards a Research Agenda." Higher Education: The
International Journal of Higher Education and Educational Planning 735-746,

Services. 2018. Center for Collegiate Mental Health 2018 annual report. Annual

anxiety/; American

o Primary appraisal (the transaction between the individual and an event, resulting in the individual
determining the importance of the event to his/her well-being).
o Secondary appraisal occurs when the individual determines that the event is potentially a stressor,

they begin to evaluate their coping resources, situational variables and coping styles

e Coping is the aftermath of appraisal when the individual determines that the eventis stressful
and needs their effort to be managed. Coping is described as process oriented and needls
conscious actions from the individual. Coping strategies aim to directly deal with the stressor
(problem-focused coping, directed towards controllable stressors) or change the individual
emotions/perceptions attached to the stressor (emotion-focused coping, directed towards

uncontrollable stressors).

e Cognitive Reappraisal follows after an action has been done in attempt to cope, which triggers
appraisal of whether or not it was particularly successful (also meaning whether or not the
stressor is still a stressor).

The theory suggests that the three key features described are constantly interacting with each other or

that stress coping is a constant transaction process. 20

Stress Coping Amongst University Students

Personalized Coping

In line with the transactional theory of stress described above, stress amongst university students cannot be
generalized as an event seen by a student as stressful may not be by another, moreover the stress
experienced may not even be negative and it would be good to question how good university students are,
at recognizing that they are stressed.

Consequently, this means that each student would deal with the same stressor differently from another®” and
assumingly the inverse is also true.

While universities have recognized stress as a problem amongst students in the past, it has used generalized
stress programs, however this has been historically underutilized due to a seemingly preference to self-
manage as well as the perception of students that stress is a normal part of being of university.” Although
the amount of students who are reported to have actively sought counselling has dramatically

20 piggs, Amanda, Paula Brough, and Suzie Drummond. 2017. *Lazarus and Folkman's Psychological Stress and Coping Theory." In The
Handbook of Stress and Health: A Guide to Research and Practice, by Cary Cooper, James Campbell Quick and eds,, 349-364, Wiley-Blackwell;
Furman, Mariama , Nataria Joseph, and L Cindy Miller-Perrin. 2018, "Associations Between Coping Strategies, Perceived Stress, and Health
Indicators." Psi ChiJournal of Psychological Research 6171,
21 Saleh, Daliah, Nathalie Camart, and Lucia Romo. 2017, *Predictors of Stress in College Students." Frontiers in Psychology.

Brown, June S. L. 2018. "Student mental health: some answers and more questions." Journa! of Mental Health 193-196.
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increased over the last 5 years (at leastin the US), according to Penn State’s 2018 Collegiate Mental
Health Report.?®

In addition, stress interventions, based on research, has been shown to be more effective on an
individual level, particularly constructed to address a specific stressor as opposed to broad stress
intervention programs.? This is somewhat in line with the known success of psychotherapies, as they

focus on the individual and their unique situations.

A seemingly prevalent concept amongst university stucdents is avoidance coping, which is typically
seen as unhealthy and more or less delays the stressor instead of actually dealing with it. Examples are;
drinking, smoking and illegal drug use. Consequently, studies based on this have resulted in the
highest perceived stress amongst university students, in comparison to perceived stress using typical
coping strategies in the same study.?

It has been noted that with the prevalence of academic related stress, that time management is the
problem, however, it has been suggested that, in-line with Lazarus and Folkman's stress theory
described above, that the source of stress is the stucent's perception of control over time rather than

the management of time itself.?*

In addition, previous literature has suggested that counsellors, university programs and stress
management interventions in general need to work towards students’ individual and intrinsic
management which will consequently alleviate their stress. Some examples are; counsellors allowing
students to examine and define stressors in their own way 2’ and counsellors as well as educational
health strategies needing to engage students to understanding their stress by reflecting on stressful
situations in the past, it's sources and how to manage it before it becomes unmanageable. This

includes understanding of coping strategies by the student, with how and why itis working for them.?®

% Penn State Counseling and Psychological Services, 2018, Center for Collegiate Mental Health 2018 annual report. Annual
Report, State College: Center for Collegiate Mental Heslth.;

2 Robotharm, David. 2008. "Stress among Higher Education Students: Towsrds a Research Agenda.” Higher Education: The
International Journal of Higher Education and Educationai Planning 735-746.

2 Furman, Mariama , Nataria Joseph, and L Cindy Miller-Perrin. 2018, "Assaciations Between Coping Strategies, Perceived
Stress, and Heslth Indicators.” Psi Chi Journal of Psychological Research 61-71.;

% Robotham, David. 2008. "Stress among Higher Education Students: Towards 2 Research Agenda.” Higher Education: The
International Journal of Higher Education and Educational Planning 735-746,

7 Frazier, Patricia A, and Laura J. Schauben. 1994, "Stressful life svents and psycholegical adjustment among female college
students. and Evaluation in C fing and Development 280-292.

% Cummings, Anne L., and Andrea L. Dwyer. 2001, 'Stress, self-efficacy, sacial suppert, and coping strategies in university
studsrts.” Canadian Journal of Counselling 208-220.

Coping through social support

Social support as defined by Shumaker and Hill, can be identified through two concepts; functional
sodial support (types of resources provided) and structural social support (refers to the existence and
types of connections within a social network).”” Of which, functional support has been associated with

lower chances of depression, anxiety, self-injury, suicidality, and symptoms of eating disorders.*

Sacial support seemingly is lacking amongst university students, which could be attributed to the
transition they make into a new environment socially and geographically. This is particularly important
because the common ages of university students are also the ages that have been shown to be crucial
to identity development (ages 18 - 25).%" In particular, students who are more sodially isolated, feel

lonely and/or have little contact with friends have shown higher levels of psychological distress 32

In addition to individualized coping strategies, social support has been shown to have an impact in the
ability of university students to cope with, buffer and experience stress (specifically, better
psychological well-being) or at the very least a moderator.*® Research suggests that coping behavior
alongside social support has been shown to do well in combination in reducing the effects of stress

amongst university students,>

2 Shumaker, Sally A, and D. Robin Hill. 1991. *Gender differencas in social support and physical health.” Health Psychology 102-
11
“ tefer,

snnifer, and Daniel Eissnberg. 2009, “Social support and mental bealth among college students.” American Journal of

Orthopsychiatry 491
1 Pitt, Adele, Florin Op
and sources of stress during the semester

1, Geraldine Tapia, and Marion Gray. 2018, "An sxploratory study of students’ wesKly stress levels
" Active Learning in Higher Education.; Hefner, Jennifer, and Daniel Eisenberg. 2009.
cial support and mental health among college student
nifer, and Daniel Eisenberg. 2009. *Social support and mental health among college students.” American Journal of
Orthopsychiatry 491-499.

% |bid; Yue, Wu, and Liu Fangli. 2018, "Study on the Correlation of Mental Health, Resilience and Stress Events of College
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Hypothesis building document

Contextual Research - Hypothesis & Assumptions

Contextual research focused on the nature of stress and coping in general and amongst university
students, of which a set of assumptions were made regarding strategies and methods that maybe
most effective in allowing university students to cope with stress. The following is an outline of
contexts and their key conclusions;

Individual Nature of Stress & Stressors
To create a foundation, I first looked at stress and stressors in general and focused on
understanding the topic and space.

e Stressis an experience that is normal to everyone, which can be broken into negative
(distress) or positive (eustress) experiences.

e Stressis normally brought about by external and internal conditions and variables that are

unique to each person, these conditions and variables are typically called stressors.

What can be seen as a stressor is completely subjective to each individual and as such, a

condition and/or variable that is seen as a stressor by one person could be seen as

otherwise by another.

Stress Coping Theory
After initial research on stress and stressors, focus moved into stress coping and what is believed to
be the underlying theory behind coping with stress.

The most prominent theory and still the cornerstone of stress coping research is Lazarus and
Folkman's Transactional Theory, of which three important keys to this literature review moving
forward;

o The importance of subjective interpretation of whether something is a stressor or not, a
concept called Appraisal

e The use of either Emotional or Problem-focused strategies to cope.

e Coping is not automatic it is learned and normally uses emotional and behavioural
resources.

Environment
stimuli (stressors)

perception filter (selecti

person
Primary Appraisal
interpretation of the stressors
positive  dangerous irrelevant
enatenge

Secondary Appraisal
analysis of the available resources

insufficient sufficient
resources resources
Stress
Coping
overcoming of stress
problem-focused emotion-focused
changestuaton el

change relation o the siuation

Reappraisal
narina and learnina

Stress Amongst University Students

Conclusions drawn from the two previous contexts underpin the reset of the research regarding
stress. Contextual research continued, applying those contexts to university students, of which the
following conclusions were drawn;

e Itis widely acknowledged that mental health problems have over the years become
increasingly prevalent amongst university students, in particular stress levels a very big
concern.

e There are a wide amount of individual stressors that are experienced by university
students.

e University students lack knowledge on stressor recognition and stress in general.

e Lack of and/or poor social support, peer support networks and social interaction
(loneliness) is key stressor and contributor to psychological distress.

e University students normally leave behind their existing social support systems.

——
et o N
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Stress Coping Amongst University Students
Contextual research shifted towards coping strategies amongst university students, involving
subjective/qualitative/anecdotal research as well as peer-reviewed published studies.

e Lots of stigma and preference to self-manage amongst university students, as a result of
perception of stress and isolation which leads to very little use of proven psychotherapies
(i.e.; counselling) which are offered by universities to cope.
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e Students’ inability to cope and manage stress can lead to physical problems, particularly
lack of sleep and energy.

e Final Year and 1st year students have an overall higher level of stress.

e Avoidance and/or Escapism coping is prevalent amongst university students.

Stress Synthesis and Assumptions

A thematic analysis was conducted through an affinity diagram to identify the most prominent
themes regarding stress amongst university students and implications towards stress management
interventions.

Using the affinity diagram, assumptions based on each theme were made regarding implications
to stress management/coping interventions;

e Students need to guidance on Identification, Self-reflection and subjective perception of
stressors in their lives and their own stressful experiences.

* Timing of study, experience and specific-time frames during the semester have important
implications on stress levels, in particular, 1st year and final year students experience more
stress.

e Students become more effective at handling stress as they progress through university, as
well as their perception of stress and their overall priorities in university.

e Behavioural/Physical/Action-oriented strategies are effective.

e Social Support, interaction and networks are extremely important emotional coping
resources for university students. Bad social support often leaves to high levels of
psychological distress.

e Due to the individualised nature of stressors amongst university students, personalisation
should be a key part of interventions.

® After understanding their stress and defining itin their own terms, students may need to
use their understanding to create a repertoire of coping strategies that are specifically
catered.

e Stress experiences and stressors are constantly changing, this means ongoing reflection
and integration maybe needed to cope and manage stress.
e Both physical and emotional coping strategies are effective amongst university students.

Organisation, Time Management and Balance are extremely crucial to well-being in
university

Digital / Technological use is mainly in the form of avoidance coping (Netflix, Youtube,
etc) outside of actual academic use.

Stress is simply a by-product that is experienced and dealt with in the context of higher
overarching university student goals.
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Competitive Audit - Hypothesis & Assumptions

Parallel to contextual research, a competitive audit was conducted on existing commercialised
stress related and/or management interventions to survey he landscape of prominent features,
mediums and effectiveness of interventions.

This resulted in several dominant categories of interventions;

Mobile Applications.

Commercialised Wearable Technology
Stress Focused Wearables
Personalised Interventions

Other Technology Based Interventions
Psychotherapies / Programs

Virtual Reality Applications

A competitive auditing report was creating which examined in detail the nature of each category.

Intervention Mapping

The assumptions formulated from contextual research were used to create parameters for 2x2
mapping in order to compare and understand interventions from the competitive audit (left
image). Ideas were then grouped into conclusions, of which assumptions were made (right image).
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VUI prototype dialogue sheet

Main Queston  Dialogus.
Ambiguity | Error Handiing

High Level Conversation Flow

Greeting

On-Boarding Explanation

Ask if understood

Ask to repeat on-boarding explanation

Stressful situation details (Who, What, When)

Missing Information (Starting Prompt)

Missing Information: What (Pronouns, Nouns,
Names, Objects, Locations)

Missing Information: Who (Names)

Missing Information: When (Numerical
measurements days/weeks)

Summary of Situation

Ask for confirmation

Summary of Situation (Reminder)

What the user wants to change about their
situation details

System Persona Dialogue

Welcome to the stress diagnosis system/process

The process/system works by understanding
your stressful situation and your related thoughts
‘and emotions through a series of questions.

1se> In order to recommend ways

deal
with or think about the stress posmve/y. <pause>

This works through an Al understanding the
answers you say

If that sounds good, I'm gonna go ahead and
start the diagnosis <pause>

Okay, would you like me to go through it again?

Alright, so, first could you describe the stressiul
situation that has happened or you think is going
to happen <pause>

Okay, so, there's a couple more things | need to
know <pause>

What are the most important things that
happened in the situation?

Was there anyone else involved in the situation?

When did this happen?

Does that sound right?

Got t, 0 this is what you've said about the
situation <pause> <Summary of Situation>

What did you want to change?, Is there
‘something that doesn't add up?

Conversational Component(s)

Discourse Marker, Overview, Mental Model? -
Set user expectations

Implicit Confirmation

Apology, Acknowledgement, Discourse Marker

Acknowledgement

Apology, Discourse Marker, Narrow Focus
Questions.

Acknowledgement

Explicit Confirmation

Acknowledgement

Acknowledgement

How would the system talk? (based on system persona)
IBM Watson SSML Code (MichaelV3)
Sspesocprosady pic 206 Horl<prosody
Frosedy el S0 s 16Kz~ S poscd

<spotecposadypich= 13012 i <prosody <prosody
jrosody>, this s The
e 2 woens prosody>
<lprosody>

<p<s><prosody pitch-
<lprosady> <prosodly
<lprosody> diyou want me to <brask time-
over the process <prosody Pitch="+20Hz" rate="-15%">
Again? <lprosody> <Is><ip>

<p<e><prosody rate="-30%" pitch="s15Hz"> So first
orosocy> coudyou dnscnba ino st Siuaton hat
s happened” oreak ime <prosody rate-
-30% et vou ik prosodye- & gang o
Fappet?? o
<p><e<prosod) %4 pitch="-10Hz">kay,
<lprosedy> (byuk\\mi» 180ms” > <prosody rate
e 10u S0 sprosody Sprosedy ate= S0
s <lprosody> a couple <pros
Trre i ety 1nood

%

0% pitch
rytigieriy

Hz'>happened in the situation?
preistidia
sody rate="76% pitch="+10Hz">Was
> te="-20%' pitch="+10H

"o
30 e s
aid about your situation. </s></p>

o= 0% pich s 10He:

O hantis chinge’ Srasetys cesp

Main Identified Problem: Identified Negative
Thought

Main Identified Problem: Stress Topic

: How it's a negative
thought

: How user should be
thinking about the situation
(recommendation/positive perspective)

Other suggestions & Re-doing

Diagnosis

Alright, so what I noticed about your situation
when you said *| think I'm gonna fail the
‘assignment and not submit in time, I'm just not
'good enough for this paper.”

Is that, you're experiencing academic stress

and you're negatively overgeneralising because,
you made a prediction about many future events
based on a small recent event.

Here are some questions that you can
yourssif fo challenge trat thcught pcsmve/y
<pause> w you're gonna fail if
you haven ksubmmed?“ <pause> “What if you'
ve passed all your other assignments for this
stalrs.rcs class?" <pause> “What's the worst that
id happen, if you don’t submit in time?"

If the dliagnosis doesn't sound right, here are

e other possible suggestions. <pause> If
there's something you want to change about the
situaton, you can re-visit any of the questions
and re-answer them. <pause> This may change
the diagnosis.

Discourse Marker (Relating Topics): Topic of
Stress & Negative Automatic Thoughts

Discourse Marker

<p><s><prosody

<lprosody> <pm=odv at

sy <pr
vy

16tz Al

0% e 100 what

Kk tma="100ms"’> <prosod,

Tores sty

:lmulmn(/nmaody) et o <prosody ote="
20%> when you </prosody> <prosody pic

Said <Jprosody> <lsa<ips

<p<s><prosody rat
sy prosody

b et

‘Thoughts about situation (Automatic Thought)

Missing Information: Automatic Thought
(Describing themselves in the context)

Emotions about situation (Emotive Adjective)

Missing Information: Emotive Adjectives

Let user know diagnosis is happening

Okay, what was going through your mind either
during, before or after the situation

I don't quite understand, couid you descnbe your
thoughts when you were going through th
situation? <pause> For examp/e, i Fm ot
'good enough to understand this particular
calcuus concept.”

Got it, so, how did the situation make you feel?

1 didn't quite get that, could you describe what
you were feeling during the situation? <pause>
For example, "I feel undeserving and
disappointed in myself because | can't
understand this calculus concept.*

Alright, I've got all the information | need. I'm
diagnosing your situation now

Acknowledgement, Apology,
Narrow Focus Question

iscourse Marker,

Acknowledgement

Acknowledgement, Apology, Discourse Marker,
Narrow Focus Question

Acknowledgement, Discourse Marker

e oy e pre G gt
qunn</pm§udy>und=rslund <pmm rate:
pros

concept<ls><lp>
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Distlling process document
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