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Abstract

Physical activity levels of university aged people have
been declining in recent years. This age group is
experienced in incorporating technology into their lives.
Therefore, it is worthwhile to study the role sport and
wellness technology could play in health promotion to
this group. This exercise psychology focused
intervention study explored the effects, needs and wants
related to using a digital sport and wellness technology
digital coach in the pursue of a more physically active
lifestyle. The target group of this study was university
students with low levels of physical activity. The results
suggest digital coaching can motivate people with low
levels of physical activity by giving them better self-
awareness related to exercising. The individualized
training program and feedback was perceived as
positive, and digital coaching could be more effective
with development towards digital coaching having more
‘human’ elements. These results provide information for
companies and professionals working in sport and
health promotion.

1. Introduction

University age students in general have been found
to be at a high risk of disengagement from physical
activity [1]. Insufficient physical activity is a serious
health concern among this population [2]. Furthermore,
according to World Health Organization (WHO)
physical inactivity is a global problem having
detrimental effects on health [3]. Therefore, it is
important to explore new ways to help people become
more physically active.

University students can be considered the “net
generation” — people born after 1977 [4] — who have
used different kinds of technology throughout their
entire lives. With their familiarity with technology and
integration of it into different parts of their lives, it is
worthwhile studying whether using technology for
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exercise promotion purposes has potential to motivate
university students toward a more physical active and
healthy lifestyle.

Sport and wellness technology devices and
applications have recently become more popular.
Previously, these devices were prohibitively expensive,
used only by the most dedicated exercisers. In the past
10-15 years the devices have become significantly less
expensive and are more widely used by regular
exercisers. According to previous research, receiving
feedback on one’s performance is considered more
relevant and effective during the beginning of skill
acquisition [5]. Considering this, sport and wellness
technology devices and applications are also suitable for
recreational exercisers with a low or intermediate
knowledge level and are in the initial level of skill
acquisition [6].

Even though sport and wellness technology has
potential to increase the quality of physical activity and
training via personalized feedback, using technology
may also lead to inappropriate adjustments to training,
particularly as a result of misinterpretation by the user
[7]. Therefore, the information should be easy to
understand and implement and importantly, matches the
user’s level of understanding. Providing too much
information, unnecessary information, or inadequate
information can create stress and anxiety for the user
[8].

According to previous research, receiving feedback
on how to maintain or enhance the level of physical
activity and overall wellness can make users more goal
oriented [e.g., 9, 10], which can lead to an increase in
motivation [11, 12]. When looking at many current sport
and wellness technology applications and devices, they
focus only on giving feedback data from past
performances instead of focusing on giving instructions
and personalized suggestions on what to do next in order
to get closer to personal goals.

A solution for this problem is digital coaching, a
“service on a technological device that not only gives
feedback but also offers advice, suggestions and future
steps for a user to follow in the pursuit of their wellness
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and fitness goals” [13 pp.3]. While typical sport and
wellness technology devices and applications only give
feedback on performance data, a digital coach creates a
personalized training plan. A digital coach can
potentially identify the weaknesses and strengths of a
user, and based on the collected data, create a
personalized training plan and update it based on the
user’s actions [14]. It is important to acknowledge that
digital coaching does not refer to the use of digital tools
by human coaches, rather, it refers to a device or
solution which in itself is the coach and functions
without a human coach. The potential a digital coach has
in exercise and physical activity settings has been
recognized in previous IS research [15, 13, 16].

Interest in developing sport and wellness
technology towards being more personalized and
instructional is becoming more popular. However,
digital coaching commercial solutions and devices are
still relatively new in sport and exercise settings. Few
studies have focused on usage experiences of digital
coaching devices and applications. This study continues
studying the effects of digital coaching by focusing on
university students with low levels of physical activity.
The study looked at the topic mostly from an exercise
psychology perspective focusing on motivation and
self-efficacy. Observing how using a digital coach can
affect the participants’ understanding and opinion about
physical activity can help to understand how to create a
basis for long lasting exercise motivation. The study
also highlights some issues related to user experiences
to understand how to further develop digital coaching.

The research questions for this qualitative study are
the following: 1. How can sport and wellness
technology digital coaching influence university
students with low physical activity when trying to
become more physically active? and 2. How would they
describe their experience of using a digital coach and
what are the perceptions, suggestions and wishes
regarding digital coaching solutions in general?
University students with low levels of physical activity
were selected as a target group since they represent a
demographic that are potential customers of digital
coaching devices and solutions. This study contributes
by increasing the theoretical and practical understanding
on the usage experiences of digital coaching type of
sport and wellness technology devices and applications.
The study also brings insight for the developers of these
types of technologies.

2. Theoretical background

The theoretical framework used in this study is the
social cognitive theory by Bandura [17]. This theory is
frequently used as a framework when examining
motivation and physical activity. As part of social

cognitive theory, Bandura introduced the concept of
“self-efficacy”, referring to how a person perceives their
own capabilities in performing a task. People with high
self-efficacy may be more likely to see a difficult task
as a challenge, while those with low self-efficacy may
see challenging tasks as too difficult and avoid them
entirely [17]. A person’s self-efficacy can be affected by
a variety of information provided to them, those sources
being generally categorized into four groups: previous
performance accomplishments, vicarious experiences,
verbal persuasion, and physiological states [17]. A
person’s self-efficacy is also linked to their motivation,
since tasks that are considered too difficult or too easy
when compared to their own perceived skill level may
decrease motivation, and those which are moderately
challenging yet achievable may increase motivation
[18]. People with high self-efficacy may also put in
more effort, be more persistent, and participate more
often in physical activity [17]. Thus, self-efficacy has an
important role in exercise.

Referring again to motivation, another key theory is
the theory of self-determination (SDT) [19]. This theory
highlights three “needs” that can affect motivation: the
need for autonomy, for competence, for relatedness.
Briefly, the need for autonomy relates to being able to
self-regulate their behavior. The need for competence
refers to being able to complete a task by effectively
interacting with the surrounding environment. The need
for relatedness refers to connecting with others. Each of
these “needs” can, either individually or together,
facilitate intrinsic motivation. Intrinsic motivation
generally refers to receiving motivation and satisfaction
from performing the activity itself, rather than requiring
additional external stimuli or rewards. In the context of
physical activity and sports, having high intrinsic
motivation has been connected with forming positive
exercise habits and a physically active lifestyle.

Recent research aimed to create a model for
designing human-computer interaction solutions that
support sustained engagement, behavior change, and
wellbeing of users. Peters et al., [37] introduced the
“Motivation, Engagement and Thriving in User
Experience” (METUX) model, building on the self-
determination theory to consider user outcomes of
engagement, motivation, and thriving. The outcomes
are mediated by the three factors of self-determination,
which are impacted by the design of the product. The
creation of a model like this shows the growing
importance of the design of technological products in
fostering engagement, behavior change, and wellbeing.

Another concept derived from Bandura’s social
cognitive theory is that of “proxy agency” [20]. Proxy
agency suggests that people use “agencies” to assist in
their self-development, self-renewal, and adaptation to
life’s demands. An “agency” refers to acts done with a

Page 1253



specific purpose, and Bandura defines three forms:
personal, proxy, and collective. In personal agency, the
person themselves acts upon the things they can
personally control. Proxy agency refers to situations
where a third party (an agent) will act upon the person’s
behalf. In collective agency a group of people pool their
resources together [20, 21], as would be the case in a
group project or team of athletes or exercisers.

According to Bandura [20] there are three reasons
why a person would utilize proxy agency. First, a person
may feel as though they do not have requisite skills or
knowledge to reach their goal. Second, they may
perceive that someone else is more capable of bringing
them closer to their desired goal. Third, although a
person may have the needed skills and knowledge, they
may wish to transfer control (and responsibility) to
someone else [22]. In physical activity settings, using a
proxy agent, like a personal trainer, can help a person
manage their task demands and assist in the regulation
and control of the desired exercise behavior, and may
provide instruction on learning new skills and social
support. These may increase the likelihood of the person
being more involved, focused, and having increased
enjoyment. Proxy agency may influence an athlete’s
self-efficacy by providing vicarious experiences
through observation,by using verbal persuasion,
evaluation and feedback, setting expectations, or the use
of imagery, all of which are widely used by trainers and
coaches [23].

In this study, the proxy agency theory is examined
from the point of view of a digital coach, where the
concept of a proxy agent refers to some sort of sport and
wellness technology that has a digital coaching feature.
A digital coach attempts to mirror the behavior of a
human proxy agent, by influencing feelings of
competence by providing feedback and instructions,
using a variety of persuasion techniques, in addition to
other typical sports watch features.

Some research has suggested that long-term use of
a proxy agent can lower the self-regulatory skills of a
user, which are an important aspect in the independent
management of sport and physical activity behavior
[25]. However, there is limited research studying the
effects of using non-human physical activity proxy
agents. A digital coach, when used as a proxy agent may
be a better choice than a human proxy agent in this
sense, however, as a digital coach still requires a certain
amount of independence and regulatory skills, while
still providing some proxy agency. This may also
positively affect feelings of autonomy. However,
because the use of a digital coach also turns over more
responsibility to a user, concerns related to the
appropriate  delivery and interpretation of the
information become more present.

3. Methodology
3.1 The digital coach used in this study

The device used in this study was the Suunto 3
Fitness sports watch, created by Suunto OY based in
Finland [26]. The device is marketed as a training watch
for exercisers, and is particularly for running/walking
and cycling. The Suunto 3 Fitness features “adaptive
training guidance”, making the watch serve as a digital
coach. The device creates a 7-day training plan based on
the user’s fitness level and goals.

The user may also select a fitness goal, which
affects the amount of recommended exercise. As a
user’s fitness level changes, the recommendations also
change to be both challenging and achievable. The
specific workout for each day is based on the user’s
recent training history and the remaining training load
goal for the rest of the week. Background rules on the
watch ensure appropriate training recommendations.
For example, a hard workout is never recommended on
two consecutive days.

The plan is presented on the screen, and a user can
view each workout individually. On the day a user plans
to exercise, the watch provides the workout goals,
typically as a time measure, and an intensity description,
such as “easy”, “moderate”, or “hard”. During the
workout, real-time guidance is given to ensure proper
exercise intensity is achieved, using watch alarms
instructing the user to speed up or slow down.

After the workout, the device provides text and
numeric feedback, such as distance travelled, time spent
in different heart rate zones, and estimated time needed
for full recovery. Subsequent workouts may be changed
based on the outcome of this workout, to avoid
challenging the user too much. Alternatively, the
training guidance will also adapt if a person misses a
workout or decides to not do the recommended workout.

3.2 Data collection and analysis

The study followed a qualitative approach. The
study included 30 participants who were given a sport
and wellness technology digital coach for a 10-12 weeks
period. The study was conducted in Finland during
autumn and winter 2018-2019. The target group of the
study was university students with low levels of
physical activity but who expressed their want to
increase their physical activity level. The participant
recruitment was done via the student online magazine of
the author’s university inviting all students to take part
in the study who categorized themselves being passive
or currently non-regular active exercisers but who
wanted to increase the level of physical activity.
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Participation was on a voluntary basis as it was desired
that all participants had at least an initial interest towards
sport and wellness technology digital coaching. Initial
interest was considered important since, like in real life,
sport and wellness technology digital coaches will be
bought and used only by people who are interested in
the devices and solutions.

In total, 49 students expressed interest in taking part
in the study. The students who, based on their personal
descriptions about their current exercise habits, met the
criteria of low or sedentary physical activity level were
taken into the study until 30 participants were recruited.
All selected participants had very low levels of current
physical activity, but they were interested in finding a
way to get them more motivated. The criteria for low
levels of physical activity were based on the UKK
Institute which is a center for health promotion research
in Finland. The weekly recommendations of the UKK
Institute are minimum 2h30 min moderate exercise or
1h15min vigorous exercise per week [27]. Participants
did not meet these requirements. Participation was
limited to 30 due to the number of available digital
coach devices. All participants were provided the digital
coach device by the author for the use period of the
study - 10-12 weeks. In the beginning of the study the
participants were given an introduction to the main
functions of the digital coach and the watch itself. The
users were asked to include the digital coach in their
exercising and daily life in a manner that best suited
them. By not giving any strict guidelines for usage the
aim was to see how the participants naturally integrated
a digital coach into their daily life. More detailed
information about the participants can be seen in the
table 1 below. The physical activity categories shown in
the table derived from the Finnish National Sport survey
[28] and include, ordered from the highest physical
activity level to the lowest physical activity level, the
following: competitive athlete, recreational sportsman,
physically active for fitness, physically active for health,
active in commuting and non-exercise, occasionally
active, and sedentary.

Table 1. Participant information

Male | Female | Total

N 10 20 30
Age

< 25 years 1 7 8
25-30 years 1 7 8
31-35 years 4 2 6
36-40 years 3 2 5
> 40 years 1 2 3

Physical activity level

Egglilhcany active for 1 3 4
mdrorserse | 6 | 0| 1
Occasionally active 3 6 9
Sedentary 0

Degree under study

Bachelor’s degree 3 5 8
Master’s degree 6 14 20
Doctoral degree 1 1 2
Study mode

Full-time student 6 15 21
Part-time student 3 4

Other 1

The data collection was done via semi-structured
interviews. A semi-structured interview does not
include a complete script, but instead a pre-formed
structure that the interviewer follows [29], which was
created for this study. The interview script comprised of
the following sections: 1. Background information, 2.
Expectations for digital coaching, 3. User experiences,
4. Adaptive training guidance and real-time feedback, 5.
Effects of the digital coach on exercising and 6. Ideal
digital coach. For the sections 2-6 some of the questions
were designed in a way to focus on the motivation and
self-efficacy related issues of the topic.

All 30 participants were interviewed separately
after 10-12 weeks of usage experience. In total, the
average interview length was 48 minutes and varied
from 36 to 69 minutes. The data analysis started by
getting familiar with the data and transcribing the
relevant parts of the interviews under each interview
sections. The thematic analysis method was chosen for
this study. This method is used for “analyzing,
identifying and reporting patterns within data” [30, pp.
79] and is the most widely used analysis method in
qualitative research [31]. In this research, thematic
analysis enabled identifying, studying and comparing
the occurring themes of the data set. Thematic analysis
organizes and describes the data in rich detail
interpreting various aspects and expectations related to
the topic. The guidelines of Braun and Clarke [30] were
followed during the analysis phase. These guidelines
were applied in a flexible manner to fit the research
questions and data. In the analysis process, a recursive
process, rather than a linear phase-to-phase process was
used, allowing moving back and forth between the
analysis phases and reaching a deeper understanding
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and more detailed analysis of the entire research data. In
the analysis the focus was on one interview section at a
time. Each person’s answers were written in an Excel
file which enabled searching for reoccurring themes,
similarities and differences between participants related
to the same topic. The most highlighted themes of each
section are reported in this paper.

4. Results and findings

4.1 User experiences

In general, the participants felt the digital coach was
easy to learn to use. The only problem some users faced
in the beginning of the test period was related to
synchronizing their phone with the application which
then would provide them with their baseline fitness level
used in creation of the personalized training program. 23
of the 30 participants reported using the digital coach for
the entire study period and the remaining 7 participants
started using the device but then quit using it entirely
after 1-2 months. The reasons for stopping was usually
due to wearing the watch did not feel comfortable or the
participants no longer found the device useful for them.
However, some participants said they stopped using the
device because they had already learned a lot and felt
they did not need it anymore. Half of the participants
reported having worn the digital coach also during night
time, which provided them information also about their
sleep. The other half used it only during the daytime.

The digital coach had several different features
described before. The most preferred and utilized
features of the digital coach were the adaptive training
guidance, training diary and step counter. Almost as
popular features were sleep measurement, stress and
recovery measurement as well as heart rate
measurement. Participants appreciated the digital coach
having a wide variety of sports where to choose from
and this inspired couple of participants to even try new
types of exercising. The digital coach also kept
participants up to date on their current stress and energy
levels. Most of the participants paid attention to their
stress level score but only a few participants ever
modified their daily life based on their stress score.
Nevertheless, paying attention to their stress score made
some participants think about the reasons behind the
score and what might cause them stress: “I learned to
recognize what kind of situations can lower my stress
level and how those situations change my feeling at the
time”. Many participants reported that they did not
necessarily believe that they were stressed even though
the digital coach said so. One of the reasons for this
disbelief was the lack of understanding on what the
stress score is based on. Most of the participants also
appreciated the fact that the digital coach could also

been used as a basic watch that not only shows time and
date but can also be synchronized with messages and
emails if wanted. However, none of the participants
wanted to share their training results on social media
even though the application had easy options for doing
so. The reason for not sharing was usually that
participants felt exercising and exercise data is person
and they did not want to be compared to other people.

Participants were also asked about what they felt
the positive and negative issues were related to the
digital coach. Participants felt that the digital coach was
easy to use and offered a large amount of data which
helped participants understand more about their own
exercising. Having visible data made them more aware
about their exercising and encouraged them to be more
physically active. As one participant said: “It is a
convenient way to follow your own progress and see
that little effort actually does already makes a difference
when it comes to improving my fitness”. Participants
also liked the notifications received, such as when they
achieved a daily step goal. In general, a positive thing
was that the digital coach was able to increase the
knowledge and understanding of the participants related
to training and recovery.

Besides the positive experiences, participants also
had negative experiences and suggestions on improving
the digital coach. Some participants felt the digital coach
should give more notifications when the user had missed
a workout or had an otherwise less physically active
period. Some participants felt that the device gave too
much information, causing them more stress. Still, most
participants would have liked to have more explanatory
information supporting the result and suggestions the
digital coach offered them. In other words, they felt the
current level of communication was not always enough
or sometimes not clear enough for the user to be able to
learn from it. Another issue that was highlighted by
many participants was the lack of trust in accuracy of
the wrist heart rate measurement, which affected the
usage experience of other features such as stress data,
sleep data and adaptive training guidance.

4.2 Adaptive training guidance and feedback

In the beginning of the usage period the digital
coach planned a personalized training plan for each
participant. The plan was based on the personalized
information received from the user as well as on their
fitness test results. The first impressions about the
program were fairly unanimous: the program seemed
easy and not too demanding. However, based on the
feelings associated with the first impression, the
participants split into two. For the first half the easy start
was seen as positive and encouraging. Since the
trainings were relatively short in the beginning, for this
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group, it created a feeling that the goals are achievable.
For half of the other participants, the easy start produced
negative feelings. Having only a relatively short training
session made these people doubt the effectiveness and
usefulness of the training plan which lead to
demotivation towards following the scheduled program.
As one participant said: “I started laughing when |
received instructions for trainings that lasted for 20min.
When | used to actively train, my session lasted like 2
hours.” The skepticism of the effectiveness of the
program occurred especially with participants who had
an exercise background despite being currently not
being very physically active. However, some of these
participants said that even though it does not feel natural
for them, having a slow start would be smarter when
starting to exercise after a break and therefore they
understood the reasoning behind the program.

Participants were instructed to follow the adaptive
training guidance the way that best suited them. All
participants said they had become familiar with the
training plan and tried it. However, 10 participants
stopped using the training plan after the first try. 13
participants reported following the training plan but
eight of them quit following it approximately after the
half way of the study, whereas five participants reported
using the adaptive training guidance throughout the
entire study. The remaining participants used the
training guidance occasionally. Most participants using
the adaptive training guidance wished that they could
have modified the training plan to better fit their
everyday life. This modification usually meant
switching training and rest days. One reason why some
participants did not use the adaptive training guidance
was that they wanted more personalization: “In order
for me to be willing to give more control to the device in
guiding my training, the digital coach would have
needed to be even more personalized”. However, some
participants saw the adaptiveness of the program as a
positive feature and were delighted that someone is
planning their exercising for them.

A feature related to the adaptive training guidance
was the real-time feedback. Eight participants reported
not using the feature in their training sessions while the
rest did. Reasons for not using the real-time feedback
feature was usually mistrust of the heart rate
measurement accuracy or a preference to follow one’s
own feeling rather than instructions related to pace and
intensity. Most participants who included real-time
feedback in their training session felt that the feature
was helpful. The participants reported often changing
their intensity based on the digital coach’s instructions.

Overall, regardless of the level of usage,
participants felt they gained something from using the
adaptive training guidance as well as real time feedback.
Participants felt the extra information they received not

only helped them to train at the proper intensity level,
but also that varying their intensity, such as through
interval training, is also beneficial. Some participants
said they learned to feel in their body what the right
intensity level feels like: “I learned to recognize how I
feel when my heart rate is at a particular level and
because of this | can also train without sport technology
in the future”. 27 of 30 participants expressed at the end
of the study their interest to use either adaptive training
guidance, real-time feedback or both in the future.

4.3 Effects on physical activity

When participants were asked whether their
physical activity had changed in some way during the
test period, 22 participants reported having experienced
a change. Most of them reported a slight increase in the
daily activity due to the increase in every day active
commuting. For some participants this meant switching
driving or biking to walking whereas some participants
increased the amount of walking in general. Some
participants also reported being more consistent with
their exercise and having had more variety on their
physical activity. A few participants had started a new
hobby as a result of being in the study. Four participants
reported having better physical fitness after the study
period whereas one participant said their physical
condition had gone backwards during the study.

24 of the participants said using the digital coach
had had a positive effect on their exercise motivation
whereas only one person reported having negative
effects. Seeing one’s own exercise data and getting
feedback on performance were the key issued that
seemed to increase the level of motivation. Receiving
personalized data and instructions seemed to make
participants more aware of their own physical activity
and health and the increased knowledge lead to positive
motivation. As one participant said: “The digital coach
helped me to channel my exercise motivation that |
already had in me. Training became more consistent
and since | started training at lower intensities my
training motivation lasted longer.”

However, in general participants highlighted that a
digital coach cannot be the only source of exercise
motivation. But, if a user has at least a small level of
personal motivation, a digital coach can be a useful tool
to help move exercising to the right direction.
Participants could see digital coaching fitting many
types of users from beginners to athletes. However, it
would be most suitable for people who are interested in
technology, receiving exercise data, and using that to
reaching their physical activity goal. Most participants
also recommended a digital coach for beginner
exercisers who do not have information on how to start
exercising and who do not have time, interest or courage
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to necessarily join group exercise or hire a personal
trainer. Participants saw a digital coach having mostly
positive effects on users but some highlighted that
technology should not be the central focus while
exercising so that it does not create stress.

Participants were also asked whether using the
digital coach had any influence on their exercise self-
efficacy. 9 participants reported having some positive
effects on their exercise self-efficacy, often due to the
performance data, increased knowledge and positive
feedback. One participant felt an increase in self-
efficacy because they realized they did not necessarily
need any outside help but were capable of being in
charge of their own exercising. None of the participants
reported having any negative effects on their exercise
self-efficacy. Some participants also reported that using
digital coaching impacted their lives outside of
exercising. They reported feeling more energetic during
the day, which resulted from exercising more or going
to bed earlier and gaining more sleep.

At the end of the study participants were asked
whether they will change their physical activity habits
in any way in the future due to the usage of the digital
coach. 26 of the 30 participants said they have made
changes to their exercising routines and will continue
the new routine also in the future: “Since I noticed how
bad shape I am in, | started making little changes
towards a more active lifestyle, such as walking home
from school.” In most cases the reason for this change
was the good feeling participants had received from
exercising, suggesting the motivation had become more
intrinsic. Some participants had bought their own sport
and wellness technology device, some participants had
booked a health check with their doctor and one
participant had hired a personal trainer. Most
participants said they will continue tracking their
exercising also in the future in one way or another.

4.4 The ideal digital coach

At the end of the usage period the participants were
asked to describe what their ideal digital coach would
be like and how it would function. One third of the
participants suggested their ideal digital coach would be
a combination of a watch and mobile phone application.
The next equally popular options were a watch and a
mobile phone application as separate units. Some
participants wanted their digital coach to be less visible
such as a bracelet or a necklace. Some participants also
would like to include a heart rate belt into their ideal
digital coach to guarantee a more accurate heart rate
measurement. The participants were also asked what
type of information their ideal digital coach would
provide them. The answers varied between participants
but the most common features were related to overall

training data and features like training intensity, training
plan, or heart rate. Also, sleep and recovery related
information was considered important as well as step
and calorie counting. Food and nutrition related to
training or weight loss was also considered essential.
Other less common suggestions were that the ideal
digital coach could have exercise route options, body
temperature measurement, information on meditation
and relaxation or psychological wellbeing, a weather
forecast, drinking water consumption data. Some
participants also wanted their ideal digital coach to
include advice also on gym training and would be able
to analyze whether the user can perform all the
movements in a correct and safe way. The theme that
was common is that the digital coaches should be able
to adjust based on the users’ personal needs and wants
and that after purchasing a digital coach person should
be able to modify the digital coach to include the
essential features and if necessary, delete features they
are not interested in. A digital coach should be easy to
use and also have some human elements:
“Manufacturers could make digital coaches more
human like and less like a machine that encourages
people to constantly complete tasks like a robot”.

Participants reported that they preferably like to
receive information from their ideal digital coach via
text. Less common suggestions were voice, graphics,
videos and numerical data. While training the ideal way
of communicating with the digital coach would be
sound and vibration since they were considered least
disturbing. Some participants also suggested their ideal
digital coach would have voice control, which would
enable easy communication with the coach especially
during the training. Participants also describe what kind
of personality their ideal digital coach would have. Most
participants wanted to have a positive and supportive
and at the same time realistic digital coach who would
remind them when they should exercise again. The
feeling that the digital coach actually pays attention and
is interested about the user was also highlighted.

Participants were also asked whether they would
prefer, in the future, a digital coach or a personal human
coach as their trainer. 22 participants chose a human
coach whereas 7 participants chose digital coach. One
participant would choose neither. The reasons for
choosing a digital coach were the lower cost and the
freedom to use the coach at their convenience. Another
reason for choosing a digital coach was feeling less
pressure as there was no other person involved to judge
or make demands, making this option feel easier and
less scary for some participants. One participant also
highlighted that: “By having a digital coach you do
work for yourself and not for someone else. And when
you succeed you can be proud of yourself and take the
full honor and responsibility”.
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Reasons for selecting a personal human coach were
related to the overall human interaction and the ability
to communicate and be heard. A human coach could
also see the person as a whole and make adjustments and
corrections when needed. The participants appreciated
the fact that they would be able to ask and get extra
information from a human coach related to different
topics and also talk about issues that do not necessarily
relate to training. Participants described that the bond
with a human coach compared to a digital coach would
be tighter and they would be less likely to skip trainings
as they feel they owe something to someone. However,
most participants stated that if it were possible, they
would prefer having both coaches, because the
combination would support one another. The human
coach could get information from the digital coach as
well as help the user to use the digital coach more
efficiently. On the other hand, during the times between
meeting with a human coach, the digital coach would
monitor and keep the user up to date on the progress.

5. Discussion

The purpose of this study was to explore the effects,
needs and wants related to using a sport and wellness
technology digital coach in the pursuit of a more
physically active lifestyle. The target group was
university students with low levels of physical activity.

The study examined the topic from an exercise
psychology perspective focusing on motivation and
self-efficacy but also focusing on issues related to user
experiences. The research questions were: 1. How can
sport and wellness technology digital coaching
influence university students with low levels of physical
activity when trying to become more physically active?
and 2. How would they describe their experience of
using a digital coach and what are the perceptions,
suggestions and wishes regarding digital coaching
solutions in general?

The findings indicate that university students with
low levels of physical activity do find sport and wellness
technology digital coaching interesting in general and
feel a digital coach may help them become more
physically active. Digital coaching can provide a large
amount of personalized data, which might have
otherwise been unavailable, and was found useful and
motivating. This finding supports previous research
findings [32, 33]. However, user’s background
knowledge is an important consideration. An expert
exerciser may appreciate raw data, novice users need
data that is easy to understand and act upon. Users also
desire to increase their knowledge level of their own
physical activity and health and would have liked to get
even more information from the digital coach on topics
they were interested in. With the specific device in this

study, the topics participants followed the most were the
adaptive training coach, training diary and step counter.

The real-time feedback from the device was
perceived positively, helping users to find optimal
exercise intensity and bring some variation into training.
The adaptive training guidance feature that builds upon
the real-time feedback was viewed as interesting, but
participants tended to stop using the feature after some
time. The adaptive training coach offered relatively easy
recommendations at first, which has been shown by
research to decrease barriers to starting and increases
motivation. Conversely, some participants disliked how
initially easy it was, which increased mistrust in the
guidance and decreased motivation to use it.

In general, digital coaching was seen to have
potential for people with low levels of physical activity
and who are interested in technology and data.
However, a digital coach by itself may not be able to
motivate users to exercise.

From a theoretical perspective, the results show that
digital coaching can affect users’ exercise motivation by
making training more goal oriented and also by
increasing the overall knowledge with personalized
data. Increased knowledge can increase self-efficacy.
Having a relatively easy start in the personalized
training plan can also increase self-efficacy by goals that
seem achievable. These results support the results of a
previous study [34] which highlighted that increased
self-efficacy related to the users’ confidence in their
abilities to overcome obstacles related to exercising and
their ability to train independently without support from
friends, family or a trainer.

From the point of view of self-determination
theory, the feeling of competence is the most important
factor affecting the motivation of people with low levels
of physical activity. The feeling of relatedness was also
highlighted since participants liked communicating with
the digital coach and appreciated that they were being
provided support for their exercise, such as by having
workouts planned for them. The importance of
relatedness was seen in negative experiences, as noted
above where the watch gave too easy workouts. For a
digital coach to feel “personalized”, users need to
actually feel the device identifies their needs correctly.
Comparatively, another digital coach study [9] done
among athletes there showed a difference. Whereas less
active people seem to appreciate the feeling of
competence and relatedness provided by the digital
coach, more physically active people highlighted the
increase in the feeling of autonomy as the main
motivational factor related to digital coaching.

Our results also seem to parallel the ideas in the
METUX model. The user outcomes - engagement,
motivation, and thriving — are intertwined. This was
seen, for example, when participants lost motivation as

Page 1259



a result of feeling less engaged in easy training. One
outcome seems to lead to further outcomes.

However, a digital coach as a proxy agent is not
necessarily yet as effective or appreciated as a human
coach for people with low physical activity levels.
Digital coaches still lack a human element that seems to
be very important for this target group. Based on the
results of this study, digital coaching has potential to
teach people how to take control of their own exercising
by educating them on their own health. The results also
suggest that participants were interested in having a
digital coach to increase their own skills and knowledge
and to get instruction on how to improve their skills.
These findings go together with Bandura’s [20] findings
related to reasons for using proxy agency. In a previous
study [25], having a human proxy agent was seen to
lower self-regulatory and task self-efficacy.

Conversely, this study showed that a digital coach
may enhance self-regulatory skills and task self-
efficacy. Some participants felt they had learned enough
from the digital coach and no longer needed a proxy
agent at all. However, with the majority of participants
still stating they would still choose a human coach over
a digital one, there are still qualities a human coach
possess that digital coaches have not yet reproduced.

As a practical contribution the study presents
implications for future development for digital coaches.
Firstly, it seemed that the wrist-based heart rate
measurement is not yet accurate enough, which can
cause lack in motivation to use the device in the first
place. Therefore, it would be important to offer another
type of heart rate measurement option along the optical
heart rate measurement. It is also important to further
personalize the instructional feedback and training
guidance to give the users the feeling the digital coach
is looking after them. The users should also be offered a
possibility to study more about a certain interesting
topic which could be done for example via application
or computer. Different users are generally interested in
different features and therefore the users could be given
a possibility to personalize their own digital coach by
choosing how it looks and what information it has.
These suggestions support the results of Yardley et al.
[35] that highlighted the importance of a person-based
approach, especially in digital interventions. Also,
increasing motivational and supportive messaging could
be a way to increase the motivation to continue using the
digital coach, especially in the user group of people who
are only starting to become more physically active.

Based on the findings the needs and wants related
to digital coaching differ for different people. However,
the role of educational, supportive and motivational
messaging seems to play an important role in this target
group irrespective of said needs and wants. Usability
issues are also important. Although a digital coach was

seen as a relatively inexpensive option, the participants
in this target group still preferred a human coach over a
digital one. However, based on the results it can be seen
that there is an interest in using a combination of digital
and personal human coach.

6. Limitations and future research

There are a few limitations in the study. Firstly, a
less than three-month long study period is relatively
short, although the period was long enough for
participants to experience how a digital coach can affect
their physical activity. Secondly, the average age of
university students in Finland can be higher compared
to other countries [36] and therefore the participants in
this study represented a wide age range. This might
make the comparison with studies done in other
countries less direct. Thirdly, the results of this study are
based on the usage experiences from one particular
digital coach device. The results could vary depending
on the device/application used in the study. This study
is among the first to focus on the user experiences of
digital coaching among people with low physical
activity. The topic of sport and wellness technology
digital coaching continues to be important. Future
studies could focus on exploring the topic with different
types of digital coaching devices or among different
target groups, such as elderly people or teenagers. It
could also be interesting to study the possible negative
effects of digital coaching on users especially from an
exercise psychology point of view.
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