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Abstract

Attitudes and motivation towards physical exercises play a vital role for elderly people’s adherence to exercise. In
recent years, digital games have been used to enhance elderly people’s experiences in physical exercises. Howev-
er, there is a limited number of studies regarding elderly people’s attitudes and motivation towards digital game-
based exercises. In this study, we aim at investigating the Finnish elderly people’s attitudes towards physical and
digital game-based exercises, as well as their motivation in the gameplay. Furthermore, we intend to investigate if
digital games can be an alternative way of exercising for elderly people. We conducted a user experience test of
the “Skiing Game” with 21 elderly participants in Finland. We applied both qualitative (e.g. interview) and quanti-
tative (e.g. questionnaires) methods to collect data from the participants. Then, we analyzed the data by using
SPSS and Nvivo. The findings show that the Finnish elderly people’s attitudes towards physical exercises are more
positive than digital game-based exercises. However, their attitudes towards digital games have become more
positive after the gameplay. Their in-game and post-game user experiences were moderately positive. Their moti-
vation to play digital game-based exercises was moderately high after the gameplay. Their feedback towards the
Skiing game was positive. They recommend that digital game-based exercises can be an effective way of exercising.
Based on these findings, we recommend that digital games are promising to be used as an alternative way of exer-
cising for the Finnish elderly people. The discussion in this study can help researchers gain insights about using
digital games for promoting elderly people’s participation in physical exercises.

Keywords: digital games, usability, gamification, user experience

Introduction is a positive association between elderly people’s health

improvements and their active participation in exercis-

Every year, 38 million people die due to non- g

communicable diseases (NCDs), including heart attacks,

stroke, and diabetes [1]. One of the major causes of
NCDs is physical inactivity, which is often associated
with ageing population. Physical inactivity is one of the
risk factors for death [2]. According to Taylor [3], there

Peterson et al. [4] mentioned that age-related declines
(e.g. limited mobility) can negatively impact on elderly
people’s quality of life, including activities of daily living
and functional abilities. Regular physical exercises can
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minimize the functional declines of elderly people.
Functional independence is one of the important fac-
tors to have a quality of life for elderly people [5]. Phys-
ical exercises play an important role in improving elder-
ly people's health such as cognitive function, mental
health, physical fitness, and social engagement [6].
Although physical exercises have the potential to im-
prove elderly people’s physical well-being, it is still a
challenge for healthcare professionals to encourage
them to actively participate in regular exercise activities

[3].

In recent years, digital games have been used to im-
prove elderly people’s physical well-being such as en-
gagement and participation in regular exercise routines
[7], rehabilitation [8], and fall prevention [9]. It has
been also used for elderly people’s social connection,
including intergenerational communication between
the older and the younger generation [10]. Further-
more, digital games can improve elderly people’s cogni-
tive abilities, including cognition, attention, spatial vi-
sion, and memory [11].

Many studies reported the positive impacts of digital
games on elderly people, including physical health,
socialization, and cognition; however, there is a limited
study on understanding elderly people’s attitudes to-
wards digital game-based exercises, as well as their
motivation in playing digital games as an exercise activi-
ty. Makila et al. [12] indicated that to develop physical
exercise interventions for elderly people, it is important
to understand their attitude, motives, and barriers to

participation in physical activity.

In this study, we aim at understanding the Finnish el-
derly people’s attitudes towards physical and digital
game-based physical exercises, as well as their differ-
ences. We are also interested in investigating their
motivation in playing digital game-based exercises. We
conducted a user experience test of a digital game-
based exercise called the ‘Skiing Game’ with 21 Finnish
elderly participants (>60 years old) at an elderly service
in-depth
interviews, and observations to investigate their atti-

home in Finland. We used questionnaires,

tudes, motivations, and user experiences in playing the
Skiing game.
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Based on the findings from this study, we discuss the
Finnish elderly participants’ attitudes and motivation
towards digital game-based exercises. We also discuss
their user experiences and the potential of digital game-
based exercises as an alternative solution for elderly
people. The discussion in this paper can help research-
ers and practitioners gain insightful knowledge into
using digital games for promoting elderly people’s par-
ticipation in physical exercises and the adoption rate of
digital game-based exercises among elderly people. The
main objectives of this study are:

¢ To investigate the Finnish elderly people’s atti-
tudes towards physical exercises in general and
digital game-based exercises,

¢ To find out their motivation in playing digital
game-based exercises,

¢ To investigate their user experiences in playing
the Skiing game, and

* To examine if digital game-based exercises can
be an alternative way of exercising for the Finn-
ish elderly people.

Background

Understanding elderly people’s attitudes towards
physical exercises

Attitude is defined as ‘a psychological tendency that is
expressed by evaluating a particular entity with some
degree of favor or disfavour [13]'. Petty and Cacioppo
[14] also defined ‘Attitude’ as a general and enduring
positive or negative feeling about some person, object,
or issue. Attitude is also related to a particular thing
that is liked or disliked [15]. Attitude is one of the most
important indicator variables that has a relationship to
behavioral intentions regarding physical activity [16].
Regarding elderly people’s participation in physical
exercise activities, attitude is one of the key determi-
nants that can have an influence on long-term partici-
pation [17]. The researcher also indicated that a per-
son’s attitude is one of the important factors that can
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influence on the successful compliance of long-term
physical exercises [17].

Almeida and Rui [18] pointed out that there is a strong
relationship between physical activities and a person’s
attitudes because if the attitudes are manifested by
behaviours, more positive beliefs about physical activi-
ties are likely to become more evident with more active
behaviour and adherence to physical exercise practices.
Regarding elderly people’s attitudes towards physical
exercises, Pappous et al. [19] stated that the elderly
who reported more positive attitudes toward physical
exercise showed better adherence rates. According to
the literature, we found that there has been a limited
study on elderly people’s attitudes towards physical
exercises [19].

Understanding elderly people’s motivation in physical
exercises

According to Wright and Wiediger [20], motivation is
defined as “motivated behaviours as arising from a
physiological and/or psychological need or desire. This
need or desire activates and directs the individual to-
ward appropriate goals that will hopefully satisfy this

arousal”. Petri and Govern [21] defined motivation as
“a constant flow of behaviour that can be directed in

many different ways”.

Many studies suggested that physical activities and
exercises are beneficial for elderly people. However, a
challenge for healthcare professionals is how to moti-
vate them to participate in regular exercise activities
[3]. Brauner and Ziefle [22] indicated that participating
in regular physical exercises can help elderly people
reduce their risk of chronic disease (e.g. diabetes), im-
prove their functional and cognitive abilities, avoid
injuries (e.g. falls), and live more independently. The
authors also highlighted that it is important to study
how we effectively motivate elderly people to change
their exercise behaviours and stay actively in old age
[22]. According to the Mayo Clinic [23], motivation
plays a key role in doing physical exercises.
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Petersen [24] pointed out that motivation can be a
significant barrier for elderly people to initiate physical
exercise activities. Justine et al. [25] also indicated that
lack of motivation is one of the important factors that
have an influence on elderly people’s inactivity in physi-
cal exercises. Kravitz [26] highlighted that elderly peo-
ple’s lack of motivation in physical exercises can lead to
low adherence and termination from regular exercise
routines. To overcome a barrier of lack of motivation
for elderly people, they should try new and different
exercise options, and find ways to make the workout
sessions more enjoyable [26]. Based on the literature,
in this study, we will introduce digital game-based exer-
cises to the Finnish elderly people and investigate
whether digital games can impact on their motivation
to exercise.

Elderly people’s user experiences in gameplay

User experience (UX) is defined as “focusing on having a
deep understanding of users in a specific user group,
especially what they need, what they want, what they
value, their abilities, problems, and also their limita-
tions” [27]. According to Alben [28], UX is also defined
as “all the aspects of how people use an interactive
product: the way it feels in their hands, how well they
understand how it works, how they feel about it while
they’re using it, how well it serves their purposes, and
how well it fits into the entire context in which they are
using it”. In this study, we are interested in investigating
the Finnish elderly people’s user experiences in playing
the Skiing game. Thus, to understand elderly people’s
user experiences, we applied the Game Experience
Questionnaire (GEQ), which is widely accepted by re-
searchers in game UX [29]. According to Norman [30],
GEQ is a reasonable and applicable tool in investigating
a player’s experiences with a game. The author also
stated that the GEQ questionnaire has been widely and
successfully used in many studies. Basically, GEQ has
two modules to assess the player’s experience, includ-
ing in-game and post-game [29]. The GEQ in-game
module can be used to assess a player’s game experi-
ence during a game-play session. It includes seven
components: Sensory and Imaginative Immersion, Flow,
Competence, Positive Affect, Negative Affect, Tension,
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and Challenge. For the GEQ post-game questionnaire, it
can be used to assess how players felt after they have
played the game.
Positive Experience, Negative Experience, Tiredness,

It has four components, including

and Returning to Reality.

Related studies

Regarding elderly people’s attitudes towards digital
games, we found that there is a very limited number of
studies on this topic. According to Brauner et al. [22],
serious and pervasive games can change elderly peo-
ple’s attitudes, which can promote their healthy behav-
iors. Theng et al. [10] conducted a pilot study with 14
pairs of elderly-teenager participants to examine the
effects of the Nintendo Wii games on the social com-
munication between two generations (old and young).
Their findings showed that the elderly group showed
more positive attitudes towards the younger group
through the gameplay.

With regard to elderly people’s motivation in playing
[31] de-
signed and developed a persuasive system called "A

digital game-based exercises, Albaina et al.

Virtual Coach", which aims to motivate and encourage
elderly people to exercise more. They co-designed the
system with elderly participants, and the preliminary
findings from the early evaluation with a small number
of participants showed that they were motivated to
exercise more through the digital gameplay. Brox et al.
[32] conducted a review on how exergames can moti-
vate elderly people to exercises regularly. They re-
viewed existing games, including Nintendo Wii games
and Dance Dance Revolution. The researchers suggest-
ed that exergames have the potential to motivate el-
derly people to be more physically active, and it can be
used as a supplement to physical training [32].

Jessen et al. [33] used a simple, fun, and challenging
modaular tile-based computer games to motivate elderly
people for their physical activities. The researchers
evaluated the game with 40 elderly participants at el-
derly centers, rehabilitation center, and hospital. They
found that the introduction of modular tiles games was
successful and highly motivating. Their findings showed
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that playing digital games can create a strong motiva-
tion for elderly people to participate in therapeutic
training as well as to improve in measurable health
outcomes. Nap et al. [34] investigated the motivation,
preferences, and needs of elderly gamers, and they
found the underlying motivation factors for elderly
people to play digital games, including fun and relaxa-
tion, escape from reality, social connectedness, and
meaningful play to their daily lives.

Research questions

The existing literature highlighted that attitude plays an
important role in elderly people’s participation in regu-
lar physical exercises. Furthermore, digital games have
the potential to motivate elderly people to do regular
physical exercises. Based on the findings from the liter-
ature, in this study, we aim at investigating the Finnish
elderly people’s attitudes towards physical and digital
game-based exercises, and their motivation in playing
digital game-based exercises. We also aim to investi-
gate the potential of digital game-based exercises as an
alternative way for elderly people to exercise. In this
study, the following research questions are formulated:

e What is the difference in the Finnish elderly
people’s attitudes between physical and digital
game-based exercises?

¢ What is the Finnish elderly people’s motivation
towards digital game-based exercise?

e Is there a correlation between the Finnish el-
derly people’s attitudes and motivation towards
digital game-based exercise?

A user experience test

We conducted a user experience test with 21 Finnish
elderly participants at one of the elderly homes in Fin-
land called ‘Ruusukortteli’. The study took two days: 17
elderly participants for day-one and 4 participants for
day-two respectively. Three researchers from the Uni-
versity of Turku were involved in the study to guide
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elderly participants in playing the Skiing game and to
ask questionnaires, as well as to conduct the interview.

Skiing game

In this user experience test, we used a digital game-
based physical exercise called ‘Skiing Game’ (See Figure
1). Before we designed and developed the Skiing game,
we conducted a number of pre-studies that included
understanding the usability of existing commercial
games [35,36], the usability testing of ‘SportWall’ game
[37], the usability testing of multimodal input devices
for elderly people [38-41], and the literature review on
digital games for elderly people [35]. Based on the find-
ings from the pre-studies, the Skiing game was designed
and developed by the developers from the Turku Game
Lab in Finland, especially aiming for the Finnish elderly
people.

The main objective of the game is to improve the Finn-
ish elderly people’s participation in regular exercises by
utilizing digital games as an alternative solution. In the
Skiing game, we used a simple, easy, and age-friendly
game interface, context, and gameplay. For the game-
play, we used a popular cross-country Skiing activity,
which is familiar to most of the Finnish elderly people.
Regarding user’s interaction experience, we used a
controller-free interaction for elderly people by using
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the Xtreme Reality Technology. For the technical envi-
ronment, we used the Unity3D game engine with C#
programming language to implement this game. In this
game, a player needs to continuously move both hands
forward and backward to skii in the game. In addition, a
player simply needs to move his or her body to the left
or right to avoid obstacles in the game.

Elderly participants recruitment

We recruited elderly participants at the elderly service
home ‘Ruusukortteli’ in Finland. Before the study was
undertaken, we collaborated with the healthcare pro-
fessionals from the elderly service home for the re-
cruitment, study design, protocol, and procedures.
Regarding the inclusion criteria for elderly participants,
they should be aged 60 years and above. He or she
should have a stable health condition physically and
mentally. In addition, they should be able to tolerate for
at least 10 minutes to play the game in a standing posi-
tion. They also should have no neurological or cognitive
deficits. Based on these criteria, we recruited a total of
21 elderly participants: 14 female and 7 male partici-
pants with an age range between 60 and 87 years
(M=76). More importantly, we requested a consent
from every participant to be involved in this study, as
well as a

permission for the video-recording.

Figure 1. The Skiing game.
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User experience test design and procedure

Before the elderly participants played the game, a re-
searcher asked the pre-study interview questions, in-
cluding their demographics, physical activities, and
attitudes towards participation in regular physical exer-
cises. The pre-game interview session took about 15
minutes. Then, the elderly participants went through a
game tutorial guided by a researcher, followed by the
actual gameplay for 15 minutes. After playing the game,
a researcher asked the individual elderly participant the
post-game questionnaires and interview questions,
including in-game and post-game user experiences,
their motivation, and attitudes towards digital game-
based exercises. Furthermore, we also asked the gen-
eral interview questions regarding their feedback and
opinions towards the Skiing game and digital game-
based exercises. The post-interview session took about
15 minutes. The gameplay and data collection for the
individual participant took 45 minutes approximately.
During the gameplay session, we observed the elderly
participants’ behaviours, expression, emotion, and
feedback towards the game by using a video recorder
and a note-book. Table 1 shows the design and proce-
dures of the user experience test of the Skiing game.

Questionnaires

We used different questionnaires to investigate elderly
people’s opinions towards digital game-based physical
exercises. Firstly, we created the questionnaires to
understand elderly people’s attitudes towards physical
exercises, based on ‘the attitudes of older adults to-
ward physical activity and exercise’ developed by Terry
et al. [42]. To investigate elderly people’s user experi-
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ences during and after the gameplay, we used Game
Experience Questionnaires (GEQ), which includes two
modules: in-game and post-game to assess player’s
user experiences [29]. The in-game GEQ questionnaires
investigate players’ experience while they are playing a
particular game, and it contains seven components
including competence, challenge, negative effect, and
positive effect.

Post-game GEQ questionnaires are used to find out how
a player feels right after the gameplay, and it contains
four components such as positive and negative experi-
ences, tiredness, and returning to reality respectively.
Both in-game and post-game GEQ questionnaires are
created based on the 5-point Likert scale from “Not at
all (0)” to “Extremely (4)”. Regarding the questionnaires
for elderly people’s attitudes towards game-based
physical exercise, we used the same questionnaire
developed by Terry et al. [42].

For the questionnaires about elderly people’s motiva-
tion, we used Intrinsic Motivation Inventory (IMl) de-
veloped by Plant and Ryan [43], which determines the
levels of intrinsic motivation of a person. The IMl is a
multidimensional measurement tool that is used to
assess participants’ subjective experience related to a
particular activity in laboratory experiments and has
been used in several experiments related to intrinsic
motivation [44]. We created the post-interview ques-
tions based on the Senior Technology Acceptance &
Adoption Model (STAM) [45].The questions include four
items that investigate elderly people’s perceived use-
fulness, perceived ease-of-use, gerontechnology self-
efficacy, and gerontechnology anxiety. Figure 2 shows a
photo of an elderly participant in the study of the Skiing

game.
Table 1. User experience test design and procedure.

Task Duration Description

Introduction to the game ) )

. . 15 minutes Pre-study session
Pre-study interview
Game tutorial . )
15 minutes Gameplay session

Gameplay

Post-study interview 15 minutes Post-study session
29.11.2017 FinJeHeW 2017;9(4) 270
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Figure 2. A user experience test of the Skiing game.

Ethical consideration

In this study, we followed the instructions and guide-
lines created by the University of Turku to conduct a
particular user testing with human subjects, especially
elderly participants. Furthermore, we obtained an ap-
proval from the elderly service home in Finland before
we conducted the test. More importantly, we request-
ed the individual participant’s consent before he or she
participated in the study.

Data analysis

In this study, we collected both qualitative and quanti-
tative data from the user experience test of the Skiing
game with the Finnish elderly participants. For qualita-
tive data collection, we used interviews and observa-
tion to investigate the elderly participants’ feedback,
comments, and opinions towards traditional physical
exercises as well as digital game-based exercises. For
guantitative data collection, we used questionnaires for
pre and post studies. After collecting both qualitative
and quantitative data, we conducted the analysis of
data to explore the elderly participants’ attitudes and
motivations in playing digital game-based exercises, as
well as their experiences in the gameplay. For the quali-
tative data analysis, we quoted the participants’ feed-
back, comments, and opinions. Then, we quoted and
categorized the relevant findings, followed by decate-

29.11.2017

gorzation until we identified important themes, rela-
tionships, trends, and information. For the quantitative
data analysis, we used SPSS, the statistical tool, to ana-
lyze the data collected from the elderly participants’
responses to GEQ questionnaire, including in-game and
post-game modules.

Results

Elderly participants’ attitudes towards physical

exercises

Based on the findings from the pre-study interview
sessions, we found that 19 out of 21 elderly participants
are active in regular physical exercises, which include
walking, cycling, aerobics, and stretching. Only two
participants had already stopped doing physical activity
due to their old age: 85 and 87 respectively. Among the
elderly participants who are active in regular physical
exercise activities, only six elderly participants usually
do daily exercises for one to two hours. All of them do
weekly regular physical exercises for at least six hours.

Regarding the elderly participants’ attitudes towards
physical exercises, we found that they have a highly
positive attitudes towards participation in regular phys-
ical exercises. All questionnaire items earned the high-
est scores (M=5.0) except the questionnaire item-2
‘Physical exercise helps to work of emotional tension

FinJeHeW 2017;9(4) 271
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and anxieties’ (M= 4.9). Table 2 shows the mean scores and Figure 3 demonstrates the graphical representation

and the standard errors of the questionnaires about ofit.

elderly people’s attitudes towards physical exercises,

Table 2. Elderly participants’ attitudes towards traditional physical exercises.

Questionnaire Mean Score (M) Standard Error (SE)
Q1. Physical exercise is essential to good health. 5.0 0.0

Q3. Physical exercise is important in helping a person to 5.0 0.0

gain and maintain all-around health.

Q4. Physical exercise is beneficial to the human body. 5.0 0.0

Q5. Regular physical exercise makes one feel better. 5.0 0.0

Q2. Physical exercise helps to work of emotional tension 4.9 0.1

and anxieties.

Elderly's Attitudes Towards Physical Exercises

111

Essential to  Helpstowork Importantin Beneficialto Makes one feel

good health of emational helping & the human better
tension and  person to gain body
anxieties and maintain
all-around
health

Figure 3. Graphical representation of elderly participants’ attitudes towards physical exercises.

Elderly participants’ in-game user experiences (GEQ) found that the component ‘Challenge’ had a noticeably

low mean score (M= 1.2), while the elderly participants

Regarding the elderly participants’ in-game user experi-
ences (See Table 3), we observed that they had a rela-
tively high positive affection (M= 3.0) during the game-
play, whereas they had almost no negative affection
(M= 0.1). The in-game GEQ components ‘Flow’ (M=
2.6), ‘Competence’ (M= 2.3), and ‘Sensory and Imagina-
tive’ (M= 2.3) had an average mean score. We also

29.11.2017

illustration of it.

had almost no tension in the gameplay (M= 0.2). Table
3 shows the means scores of elderly participants’ in-
game user experiences, and Figure 4 shows a graphical

FinJeHeW 2017;9(4) 272
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Elderly participants’ post-game user experiences (GEQ)

For the elderly participants’ post-game user experienc-
es, we observed that ‘Positive Experience’ had an aver-
age mean score (M= 2.0), while other components had
a noticeably low mean score, smaller than (M=1.0). The
component ‘Returning to Reality’ had a mean score (M=
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0.8). We also found that the elderly participants had
almost no tiredness and negative experience (M= 0.1).
Table 4 shows the mean scores of the post-game GEQ
and the standard errors and Figure 5 shows the graph-
ical representation of post-game GEQ mean scores and
standard errors.

Table 3. The in-game GEQ mean scores and the standard errors.

In-game GEQ components Mean Score (M) Standard Error (SE)
Positive Affect 3.0 0.2
Flow 2.6 0.3
Competence 2.3 0.0
Sensory and Imaginative 2.3 0.3
Challenge 1.2 0.2
Tension 0.1 0.1
Negative Affect 0.1 0.1

*The highest score is 4.0 and the lowest score is 0.0.

(8]

[

[=]

Affect Imaginative

Elderly People's In-Game User Experience (GEQ)

Pasitive Flow Competence Sensory and Challenge

—— ———
Tension Negative
Affect

Figure 4. Graphical representation of elderly participants’ in-game GEQ mean scores and the standard errors.

Table 4. The post-game GEQ mean scores and the standard errors

Post-game GEQ components Mean Score (M) Standard Error (SE)
Positive experience 2.0 0.2
Returning to reality 0.8 0.2
Negative experience 0.1 0.0
Tiredness 0.1 0.0
29.11.2017 FinJeHeW 2017;9(4) 273
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. .

The post-game GEQ mean scores and the standard errors

—

Positive experience  Returning to reality Negative experience

Tiredness

Figure 5. Graphical representation of post-game GEQ mean scores and the standard errors.

Elderly participants’ motivation towards digital game-
based exercise

Regarding the elderly participants’ motivation towards
game-based exercises, we observed that all questions
had the mean score above 3.0, whereas only question 4
received the mean score 2.2. The elderly participants
claimed that playing digital games is useful for doing
physical exercises (M=3.5), as well as it can improve

their motivation to do physical exercises (M=3.5). Most
of them answered that they were willing to try the
game again (M=3.5). In addition, they believed that
playing digital games could be valuable to their daily
and weekly exercises (M=3.3). Lastly, they reported that
it could help them to do more physical exercises than
before. Table 5 shows the mean scores and the stand-
ard errors of elderly’s motivation towards game-based
exercises. Figure 6 shows the illustration of it.

Table 5. Elderly people’s motivation towards digital game-based exercise.

Motivation Questionnaires Mean Score (M) Standard Error (SE)
Q2. | think that doing this activity is useful for doing physical 3.5 0.3

exercises.

Q3. | think this is important to do because it can improve 3.5 0.3

my motivation to do physical exercises.

Q5. | would be willing to do this again because it has some 3.5 0.3

value to my daily/weekly physical exercises.

Q1. | believe this activity could be of some value to my 33 0.3

daily/weekly physical exercises.

Q4. | think doing this activity could help me to do more 2.2 0.3

physical exercises than before.

*The highest score is 5.0 and the lowest score is 1.0.
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Elderly people's motivation towards digital game-based exercise

Willing to do this Useful for doing
again because it has physical exercises
some value to my
daily/weekhy
physical exercises

Improve my
motivation to do
physical exercises.

3
2
1 A
o T T T T 1

Valuable to my
daily/weekhy
physical exercises.

Help me to do more
physical exercises
than before.

Figure 6. Graphical representation of the mean scores and the standard errors of elderly’s motivation towards

game-based exercises.

Elderly participants’ attitudes towards digital game-
based exercises

For elderly participants’ attitudes towards digital game-
based exercises, we found that after the gameplay, the
elderly participants have changed their attitudes more
positively than before. They claimed that digital game-
based exercises can be beneficial to their body (M=4.0)
and regulation of emotional tension and anxieties
(M=3.9). They claimed that digital gameplay can help
them maintain all-around help (M=3.8), and make them

feel better (3.4). Lastly, most of them agreed that it is
essential to good health (M=3.0). Table 6 shows the
mean scores of elderly participants’ attitudes towards
digital game-based exercises. Figure 7 illustrates a
graphical representation of elderly participants’ atti-
tudes towards digital game-based exercises.

Table 6. Elderly participants’ attitudes towards digital game-based exercises.

Questionnaires Mean Score (M) Standard Error (SE)
Q4. | think game-based exercise is beneficial to the human body. 4 0.3

Q2. | think game-based exercise can help to work of emotional 3.9 0.3

tension and anxieties.

Q3. | think game-based exercise is important in helping a person 3.8 0.3

gain and maintain all-around health.

Q5. I think regular game-based exercise makes one feel better. 3.4 0.3

Q1. I think game-based exercise is essential to good health. 3 0.4

*The highest score is 5.0 and the lowest score is 1.0.
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Elderly people's attitudes towards digital game-based exerciszes
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Figure 7. Graphical representation of elderly participants’ attitudes towards digital game-based exercises.

We analyzed the difference in the elderly participants’
attitudes between physical and digital game-based
physical exercises by applying the Paired-Samples t-
test. Based on the findings from the analysis, we found
that there was a significant difference in the scores for
physical exercises (M=4.9) and digital game-based phys-
ical exercises (M=3.6); t (20) =-5.28, p < 0.05. We also
observed that there was no correlation between the
elderly participants’ attitudes towards physical exercis-
es and digital game-based exercises (r = 0.004, n = 21).
We assessed the relationship between the elderly par-
ticipants’ attitudes and motivation towards digital
game-based exercises after the gameplay. We observed
that there was a positive correlation between the two
variables (r = 0.75, n = 21). Overall, the results showed
that the increment of the elderly participants’ positive
attitudes was correlated with the increment in their
motivation in the gameplay.

Post-gameplay interview

Based on the findings from the post-study interview
questions, 15 out of 21 elderly participants agreed that
playing digital games can be an effective and effortless
way of exercising, whereas 6 elderly participants disa-
greed. We observed that all elderly participants claimed
that the Skiing game was easy to play except one partic-
ipant. We also found that 17 elderly participants com-

29.11.2017

mented that the game provided adequate in-game
instructions. However, four elderly participants did not
agree on this. Lastly, 20 elderly participants were not
afraid of making mistakes during the gameplay, but one
participant was anxious about it. Table 7 shows the
elderly participants’ responses towards the post-study
interview questions.

We also conducted a post-study interview session with
the individual elderly participant regarding their opin-
ions and feedback towards digital game-based physical
exercises. Based on the findings from the analysis of
interview comments, we reported the classifications of
the elderly people’s comments towards the game (See
Table 8). The elderly participants commented that digi-
tal games can be an alternative way of doing physical
exercises. Most elderly participants suggested that
traditional physical exercises came as a first priority.
They recommended digital games as an another option
when they can’t have access to physical exercises and
outdoor activities due to barriers including poor health,
weather, lack of facilities, and long distance to sports
center or gym. For instance, one elderly participant
commented that “This could be good if you can't work
out normally. Because at home, people don't do physi-
cal activity without an example”.
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Table 7. The percentages of post-gameplay questionnaires.

Post-Gameplay Questionnaires Yes No

Perceived usefulness Could pI?\./mg digital games be an effective and effortless way 15 6
of exercising?

Perceived ease-of-use Was playing the game easy? 20 1

Gerontechnology self- Were you able to play the game after receiving instructions? 17 4

efficacy Would the user instructions have been adequate?

Gerontechnology anxiety Were you afraid of making mistakes when playing the game? 1 20

Table 8. Elderly’s comments in the post-game interview.

An alternative

“Yes...... it could be in the autumn when it rains. But preferably | would go out to exercise”

solution “...a rainy day does not prevent going out to exercise. But in the morning and evening, | could
put the game on and ski”...
“It might be good if you can't go out. It would be fun if you are alone”
“Difficult question. Real exercise comes first. When the time comes that you cannot exercise
for real then this is good”.
“If you don't exercise then it is a good start”.
“...it’s good for spending time...”
“....This could be good if you can't work out normally. Because at home, people don't do physi-
cal activity without an example”
“This helps to stay at home”.
User expe- | “l get excited”
riences “It made me curious. Playfulness made me excited”.
“Nice but if it could be used often...”
“....Interesting. More reasonable than shooting games”.
“...Easy and fun”.
“... was amazed from this game. It was simple”.
“It was meaningful. It made my heart beat, | liked it”.
Usefulness “....for physical exercise and socializing with others”.
“It can improve my movements if | play at home regularly...”
“....useful for exercise training”
Ease-of-play “For a first-timer it was easy”.

“At first it was difficult after it became easier...”
“It was easy when | understood the idea....”
“...it was easy/effortless. Didn't need to use strength nor my brain”.

User Interface

“Clear. It went better when | knew what was going to come next” “The picture made it clearer”
“Picture and info...”

“Yes. A picture would have been of help”

“Nice scenery. Lapland came into my mind...”

“I couldn't believe that | would experience this, it was very enjoyable. Beautiful scenery”.

In-game Inst-

ructions

“| believe that instructions are adequate. A demo would be good.”

“Oral/verbal instructions are better.”

“It would be good if somebody tells instructs you, especially with stepping left and right.”
“Oral/verbal instructions are better”

Game Support

“Having an instructor is a good thing”
“A demo would be good...”
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For user experiences, we learned from the findings that
most elderly participants commented that it was an
interesting, fun, and exciting experience for them. One
elderly participant highlighted that the Skiing game is
more reasonable than shooting games, and the other
elderly advocated that it was a meaningful play. Overall,
the elderly participants’ comments towards their expe-
riences in playing the Skiing game was quite positive.
Regarding the usefulness of the game, the elderly par-
ticipants recommended that digital game-based exer-
cise can improve their physical activities. In addition, it
can enhance their socialization with others through co-
gameplay. Regarding the ease-of-play of the game, the
elderly participants insisted that it was an easy game
for non-gamer players if they knew how to play it. Fur-
thermore, they suggested that the gameplay was effort-
less and easy to follow. They commented that it can be
useful for their physical exercise activities.

We also observed the useful usability and game design
guidelines for designing digital game-based physical
exercises for elderly people. First of all, the elderly par-
ticipants highlighted that the pictures and information
provided in the game were clear and easy to learn. They
recommended that the graphical representation of the
game was helpful for them in the gameplay. One of the
elderly participants commented that the game context
reminded him of a famous land called “Lapland”, which
is situated in the northernmost region in Finland where
ski resorts are built. The elderly participants also men-
tioned that they could connect to the game context and
gameplay because of the familiar game contents.

The elderly participants highlighted the importance of
effective in-game instructions. Some elderly partici-
pants suggested that verbal instruction in the gameplay
will be helpful for them to be able to understand the
game more easily. Lastly, the elderly participants pro-
vided insightful comments towards game system sup-
port, highlighting the importance of effective tutorial
and instructor for them in the game. Table 8 shows the
classification and compilation of comments made by
the elderly participants.
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Discussion

Elderly people’s attitudes towards physical and digital
game-based exercises

Regarding the elderly participants’ attitudes towards
physical exercises, they agreed that doing physical ex-
ercises is essential and beneficial to good health and
the human body, and it plays a major role in maintain-
ing all-around health. In addition, they highlighted that
regular exercise activities can make a person feel bet-
ter. They also pointed out that playing digital games can
help to work of emotional tension and anxieties. Based
on the findings from the pre-study questionnaire, we
learned that the elderly participants have a very high
positive attitude towards physical exercises. They are
also aware of the benefits of doing regular physical
exercises.

Regarding their experiences in digital gameplay, most of
them did not have prior experiences. Before they
played the game, their attitudes towards digital games
were moderately negative. Most of them mentioned
that they were not interested in digital games, and it
was a waste of time. Some of them claimed that they
did not have a device to play. They had a misconception
that playing digital games is only for the younger peo-
ple, and not suitable for elderly people. Based on the
findings from the pre-study interview, we state that the
elderly participants had a relatively negative attitude
towards digital games prior to the gameplay.

However, the findings from the questionnaire showed
that after they had played the game, the elderly partici-
pants had a relatively high positive attitude towards
digital game-based exercises. They had a moderately
high positive attitude that digital game-based exercises
are essential to good health, and it can help to regulate
emotion, tension, and anxiety. In addition, it can sup-
port the maintenance of all-around health for them.
They had a moderately positive attitude that digital
games can be beneficial to human body. Lastly, they
showed their average positive attitudes towards digital
games that it can make them feel better. This finding is
also in line with the finding by Brauner et al. [22] that
serious games or digital game-based exercises can
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change elderly people’s attitudes in doing physical ex-
ercises.

According to the findings from the analysis of the com-
parative analysis using a t-test, we found that the elder-
ly participants’ attitudes towards physical exercises are
significantly more positive than digital game-based
exercises. We can take into account that most of the
elderly participants never played digital games before,
and it was the first attempt for most of them. Thus, it
may impact on their attitudes towards digital game-
based exercises. Although the elderly participants
showed more positive attitudes towards physical exer-
cises, we learned that their attitudes towards digital
games for physical exercises have changed noticeably
more positive after the gameplay. We also observed
that the elderly participants’ attitudes did not have a
relation to their attitudes towards digital game-based
exercises.

Elderly people’s motivation in playing digital game-
based exercises

Regarding the elderly participants’ motivation in playing
digital game-based physical exercises, we observed that
they had a relatively high motivation to play the game.
They were moderately motivated that digital games can
help them to do more physical exercises than before.
Furthermore, they have also motivated that digital
games are valuable to their daily and weekly physical
exercises. Noticeably, they agreed that digital games
can improve their motivation to do physical exercises,
followed by a claim that it can also be useful for doing
physical exercises. Lastly, they had a high level of moti-
vation to play digital game-based exercises again. Based
on the findings from this, we found that the elderly
participants were relatively motivated in playing digital
game-based physical exercises. We also observed that
the elderly participants’ attitudes digital games after
the gameplay had a positive relation to their motivation
in the gameplay. It means that while their attitudes had
changed more positive after the gameplay, the elderly
participants were more motivated to play the game.
The finding in this study is also supported by the whited
paper by TNO and VitaValley (2015) in which it is stated
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that digital games are promising for fulfilling the moti-
vational requirements for elderly people in exercising.
Furthermore, the findings from the small-scale study
conducted by Albaina et al. [31] supported that the
elderly participants were motivated to exercise more by
the digital game system. It is also in line with the find-
ings from the studies reported in the literature review,
including Brox et al. [32].

Elderly people’s user experiences in the gameplay

For the elderly participants’ in-game GEQ, we learned
from the findings that their affection in the gameplay
was quite positive, and they were relatively absorbed in
the game. Furthermore, they were moderately inter-
ested and successful in playing the game. The partici-
pants reported that the game was not challenging
enough for them. Significantly, they had almost no
tension and negative affection in the gameplay. Based
on the findings from the analysis of in-game GEQ, we
observed that the elderly participants’ in-game user
experiences were moderately positive. Regarding the
elderly participants’ post-game GEQ, we found that the
elderly participants had an average positive experience
after they had played the game. Noticeably, they had
almost no disorientation and tiredness after the game-
play. More importantly, their negative experiences after
the gameplay were almost none. Overall, their post-
game experiences were moderately positive. According
to the findings from both in-game and post-game expe-
riences. Although most of the elderly participants in this
study never played digital games before, we observed
that their experiences in playing the digital game-based
physical exercises were relatively positive.

Findings from the post-study interview session

According to the findings from the post-gameplay inter-
view questionnaires, we observed that the majority of
elderly participants suggested that playing digital games
can be an effective way of exercising and an alternative
solution for their physical exercises. We also found that
they were excited and interested in the gameplay. They
highlighted that playing digital games have the poten-
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tial to improve their socialization with others, as well as
their health. Most of them claimed that although it was
the first time for them, the game was simple and easy
to play. Based on the findings from the post-study ques-
tionnaire and interview questions, we stated that the
Skiing game is an easy and effective game for the Finn-
ish elderly participants and digital game-based exercises
are promising to be an alternative solution for them to
exercise. In the existing literature, many studies also
supported that digital games are promising to promote
elderly people’s physical activities in terms of physical
exercises and rehabilitation [8].

Summary

In this study, we formulated three research questions
and conducted a user experience test of the Skiing
game with the Finnish elderly participants in Finland.
The first research question asked if there is any differ-
ence in the Finnish elderly people’s attitudes between
physical exercises in general and digital game-based
exercises. The findings showed that the Finnish elderly
participants’ attitudes towards physical exercises were
significantly more positive than digital game-based
exercises. They had a strong passion for doing regular
physical exercises. Regarding their attitudes towards
digital games, although they had a fairly negative atti-
tude towards digital games, they became more positive
towards digital game-based exercises after they had
played the game. The second research question asked if
the Finnish elderly people are motivated in playing
digital game-based exercises. The findings showed that
their motivation in playing digital game-based exercises
was relatively high after the gameplay. They were quite
motivated to play the game and they would like to play
it again.

The last research question asked if there is a correlation
between the Finnish elderly people’s attitudes and
motivation towards digital game-based exercise.

The findings showed that the Finnish elderly partici-
pants’ motivation was higher to play the game while
their attitudes towards digital games have become
more positive than prior to the gameplay. Overall, their
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in-game and post-game user experiences were fairly
positive although they did not have prior experiences in
playing digital games. They showed their interests,
enjoyment, and positive experiences in the gameplay.
The findings from the interview session suggested that
they recommended digital game-based exercises can be
an alternative form of physical exercises. They high-
lighted that digital games can help them improve their
physical activities, health, and socialization. Based on
these findings, we conclude that digital games are a
promising tool to be used as an effective solution to
improve the Finnish elderly people’s participation in
regular physical exercises.

Conclusions

In this study, we reviewed a literature on elderly peo-
ple’s motivation and attitudes towards digital game-
based exercises. Based on the findings from the litera-
ture, we formulated research questions and conducted
a user experience test of the Skiing game with 21 Finn-
ish elderly participants in Finland. We investigated the
Finnish elderly participants’ motivation and attitudes
towards digital game-based exercises as well as their in-
game and post-game user experiences. The findings
show that the Finnish elderly participants’ attitudes
were more positive than their attitudes towards digital
game-based exercises. Nevertheless, their attitudes
have become more positive towards digital game-based
exercises after they had played the game. Their in-game
and post-game user experiences were moderately posi-
tive. The elderly participants commented that digital
game-based exercise was interesting, exciting, and fun
for them. The findings from this study support that
digital game-based exercises can be an effective way of
exercising for the Finnish elderly people. The discussion
in this study can be insightful for researchers who are
interested in adopting digital games to improve elderly
people’s participation in regular physical exercise activi-
ties.
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