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ABSTRACT
In an aging society, improving quality of life for middle-aged and senior citizens is crucial. In
Taiwan, karaoke recreation is a popular event among senior citizens. This study examined the
effects of singing on middle-aged and senior citizens via testing such individuals before and
after singing. The tested aspects consisted of social psychology, social interaction, emotional
reaction, and usability. The experiment design categorized karaoke events into “group singing”
and “individual singing.” The tested karaoke equipment consisted of conventional physical
karaoke equipment (hereafter referred to as conventional karaoke equipment) and new karaoke
software applications. Experiment participants comprised 48 middle-aged and senior citizens
from Miaoli, Taiwan, who were divided into three groups, namely individual participant using
digital application, individual participant using conventional karaoke equipment, and grouped
participants using conventional karaoke equipment. Results revealed that after singing, the
participants’ social avoidance and distress levels decreased, their emotions improved and
strengthened, and, and they demonstrated enhanced social interaction behaviors. Furthermore,
group singing yielded greater effects than individual singing did, whereas the effects were
greater among participants who used conventional karaoke equipment than those who used
digital applications. Participants who used conventional karaoke equipment demonstrated
enhanced emotions, social interactions, and satisfaction with usability. Despite attempts to
enhance competitiveness via integrating online social functions, new karaoke software still has
space for improvement.
Keywords: Mobile application; middle-aged and senior citizen; social avoidance and distress;
emotional valence and arousal; social interaction; interface usability; karaoke recreation

1. Introduction
The arrival of the era of population aging leads to extended life expectancies and
longer postretirement periods. Therefore, life planning for middle-aged and senior
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citizens has become increasingly crucial; maintaining their quality of life has become a
major social concern. Research revealed that senior citizens in Taiwan live increasingly
diversified lifestyles. Therefore, developing recreational activities is conducive to
improving their lives (Lee et al., 2018). Main activities of senior citizens in Taiwan
comprise chatting with friends and engaging in recreational or health care activities. In
Taiwan, karaoke is a common recreational activity to pass time and conduct physical and
mental relaxation. Senior citizens commonly invite friends to sing at professional karaoke
venues, parks, and social gatherings.
The emergence of technology has made smartphone usage widespread due to its
miniaturized components and affordability. In addition, the majority of middle-aged and
senior citizens are capable of operating smartphones by themselves. To succeed in the
karaoke market, corporations constantly reconfigure, revise, and renew smartphone
karaoke applications (apps) to provide users with individual singing functions (Cai, Tian,
Wang, & Du, 2017; Maršík et al., 2018). Moreover, the introduction of technology
promotes senior health care (Fang, Lin, & Chu, 2019). Smartphone karaoke applications
have become more mature and stabilized. Such apps provide online song databases and
online social functions, thus enabling users to share their singing experiences with friends
via online communities.
This study explored the psychological reactions of middle-aged and senior citizens
after participating in karaoke activities, their satisfaction levels toward the assistance
provided by different karaoke media, whether the effects of new karaoke applications
differed from that of conventional physical karaoke equipment (hereafter referred to as
conventional karaoke equipment), whether the effects of individual singing differed from
that of group singing, and methods of improving the equipment to enhance the perceived
usability and satisfaction.
Based on the aforementioned topics, this study investigated the effects of singing on
middle-aged and senior citizens by examining their social psychology, social interaction,
emotional reaction, and perceived usability before and after singing. Karaoke recreational
activities were divided into two situations, chiefly “group singing” and “individual
singing.” The used karaoke equipment consisted of conventional karaoke equipment and
new karaoke applications. The aforementioned factors were considered in this study. The
research results aim to serve as a reference for senior-related industries and to help
middle-aged and senior citizens perform self-care. The objectives are listed as follows:
1) Examine variations in degrees of social avoidance and distress, emotional valence
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and arousal, social interactions, and perceived usability of karaoke equipment for
middle-aged and senior citizens before and after singing.
2) Compare the effects of different karaoke equipment (i.e. conventional karaoke
equipment or new karaoke applications) on middle-aged and senior citizens.
3) Compare the effects of group singing and individual singing in middle-aged and
senior citizens.
2. Literature review
2.1 Aging and social needs
The United Nations estimated that the senior population in the 21st century will
exceed the global population of the 20th century (WHO, 2017). Because senior citizens’
physical and psychological functions decline with age, particular product design
principles should be applied for designing products for senior citizens (Kobayashi et al.,
2011; Bai, Chan, & Yu, 2014; Marcus, 2015). Designs that account for the physical
functions, psychological attributes, and specific social behaviors of senior citizens are
conducive to alleviating aging-related problems. In addition, health care technology can
be introduced at early stages of aging to encourage seniors to remain active, improve
their quality of life, slow functional decline, and reduce disabilities caused by aging
(Chen, Kao, & Hu, 2018). This can enhance senior citizens’ independence while
reducing social care costs (Fang & Chang, 2016). For example, mobile social network
technologies enable middle-aged and senior citizens to retain their social activities and
relations for emotional communication and stress relief (Chou & Liu, 2016). This study
investigated the efficiency of conventional karaoke equipment and mobile karaoke
applications in increasing the life satisfaction of middle-aged and senior citizens.
According to Maslow’s hierarchy of needs, human needs and motivations from the
most basic to the most complex level are physiological needs, safety needs, social needs,
the need for esteem, and the need for self-actualization (Maslow, 1943; Wahba &
Lawrence, 1976; Koltko-Rivera, 2006). Having satisfied their basic needs in life, senior
citizens focus on achieving self-actualization and maintaining social relations with
friends. In Taiwan, karaoke activities play a prominent role in the social interactions of
older people (Lu, Lin, & Yueh, 2017; Hou, 2018). Thus, this study employed improving
social relations, common topics during social interaction, and friend interactions as
components in designing questionnaire items to assess social interactions.
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2.2 Social Avoidance and Distress Scale
Social avoidance and distress refer to the tendency to avoid social situations and
the distress experienced when engaging in such situations, respectively. Avoidance is a
behavior, whereas distress is an emotional reaction. The Social Avoidance and Distress
(SAD) Scale is applied to test these psychological states. The scale was derived from a
mental health assessment questionnaire proposed in 1969 that primarily measured
subjective anxiety, language expression, and behavior. The SAD Scale comprises 28
items, of which 14 each are used to assess social avoidance and social distress. The
scale adopted a “yes–no” scoring basis (Watson, D.; Friend, 1969; Turner, McCanna, &
Beidel, 1987).
The SAD Scale is used to assess subjective social anxiety experiences, including
being situated in foreign environments, being watched by a crowd, experiences of
embarrassing events, holding conversation with strangers, public speaking, and
interacting with numerous people. The scale is also used to measure the psychological
status of senior citizens and to compare the psychological status of young and senior
citizens (Beaunoyer, Landreville, & Carmichael, 2019; Lawrie, Jackson, & Phillips,
2019). The SAD Scale was employed to test the psychological status of middle-aged
and senior citizens before and after singing. In particular, variations in their degrees of
social avoidance tendencies and distress were compared.
2.3 Self-Assessment Manikin, System Usability Scale, and Questionnaire for User
Interaction Satisfaction scales
Emotion includes emotional valence and arousal. Emotional valence includes two
extremes: negative (unhappy or sad) and positive (happy or joyful). Emotion arousal
describes emotional intensity and includes two extremes: calm and excited (Lane, Chua,
& Dolan, 1999).
In this study, emotion was measured using the Self-Assessment Manikin (SAM).
Proposed by Mehrabian and Russell (Mehrabian & Russell, 1974), the SAM is a visual
scale used to measure emotional dimensions. The SAM is a semantic scale that
comprises three emotional aspects, namely valence, arousal, and dominance, and also
measures 18 different emotional states by using pictorial expressions as testing tools.
These tools are conducive to avoiding cognitive differences due to language barriers.
Having been extensively tested, the scale is suitable for measuring emotions via
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interactive computer interfaces (Hodes, Cook, & Lang, 1985; Bradley & Lang, 1994).
This study employed 9-point scales to measure two emotional aspects, namely
emotional valence and arousal. Dominance was excluded because it was irrelevant to
this study, as depicted in Figure 1. In the finalized questionnaire of this study, adjectives
with opposite meanings were added to the left and the right ends of the questionnaire to
aid participants in making judgements and answers.

Figure 1. Self-Assessment Manikin two-dimensional emotion scale.

The International Organization for Standardization (ISO) 9126 (1991) standard
defines usability as “A set of attributes that bear on the effort needed for use, and on the
individual assessment of such use, by a stated or implied set of users (Abran, Khelifi,
Suryn, & Seffah, 2003). The ISO 9241-11 (1998) Guidance on Usability defines
usability as “the extent to which a product can be used by specified users to achieve
specified goals with effectiveness, efficiency, and satisfaction in a specified context of
use (Alonso-Ríos, Vázquez-García, Mosqueira-Rey, & Moret-Bonillo, 2009). Nielsen
and Shneiderman (Nielsen, 1994) suggested that usability is part of “usefulness” and
comprises the following elements: learnability, efficiency, memorability, error
prevention, and satisfaction. This study employed the System Usability Scale (SUS) and
the Questionnaire for User Interaction Satisfaction (QUIS) to measure usability.
Proposed by Brooke in 1986, the SUS questionnaire is a renown, commonly used,
and rapid tool for measuring subjective feelings towards operating product system
interfaces, desktop applications, or website interfaces (Brooke, 1996; Bangor, Kortum,
& Miller, 2008). Experts have attested that the SUS is suitable for small sample sizes.
The scale employs a five-point Likert scale and comprises 10 items that alternate
between positive and negative wording. A total score out of 100 is calculated on the
basis of positive and negative items.
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QUIS, proposed by Chin and Norman of the Human–Computer Interaction Lab at
the University of Maryland (Chin, Diehl, & Norman, 1988; Harper & Norman, 1993;
Tullis & Stetson, 2004), measures a user’s subjective satisfaction with a system’s
human–machine interface. The QUIS also measures screen visibility, system
information, learning factors, and system capabilities. The items can be revised
according to research samples. Assessment is conducted using a seven-point Likert
scale from “very dissatisfied” (1) to “very satisfied” (7); 4 indicate “neither satisfied nor
unsatisfied.”
3. Research methods
A preliminary questionnaire was designed in the first stage of this study by
conducting a literature review and holding discussion with three experts. The
questionnaire encompassed degrees of social avoidance and distress, emotional valence
and arousal, and perceived usability and satisfaction. Pretest was conducted with three
participants who had long-term experience in karaoke activities; two of whom have
interacted with mobile karaoke applications. After testing, participant opinions were
collected and compiled, and the samples and questionnaire were revised. The
experiment procedures were then modified to include two variables, namely form
(conventional physical karaoke and digital karaoke application) and community (group
singing and individual individual).
A total of 48 participants participated in the formal experiment, which was
conducted in three stages. First, participants signed informed consent forms, provided
their demographic variables, and described their karaoke experience. Subsequently,
participants were requested to perform the following tasks to simulate the process of
selecting songs from a karaoke machine: selecting three songs, adjusting the volume,
and singing one complete song. After singing, participants were requested to complete
the questionnaire and participate in a semistructured interview.
After completing the experiment, statistical analysis was conducted using a
one-way analysis of variance (ANOVA) and a paired-sample t test. Subsequently,
Scheffe’s post hoc test was employed for analysis.
3.1. Participants
In the formal experiment, 48 middle-aged and senior participants were recruited
from Miaoli, Taiwan. The participants comprised 25 men (52.1%) and 23 women.
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Among the participants, 26, 15, and 7 were 50–60, 60–70, over 70 years old,
respectively.
Of the participants, 34, 4, and 10 had used conventional karaoke equipment, had
used mobile karaoke applications, and had never used conventional karaoke equipment
or mobile karaoke applications, respectively. In addition, 30, 6, and 2 of the participants
sang karaoke 1–3 times per week, 4–6 times per week, and daily, respectively. The
participant background of this study is consistent with that of literature review, which
indicated that the majority of middle-aged and senior population in Taiwan commonly
engages in karaoke singing recreational activities.
3.2. Materials
The experiment procedures were adjusted before conducting the formal
experiment. In accordance with the two variables of “form” and “community,” the
following three experiment groups were established: individual participant using digital
application (Group 1): an individual participant sings karaoke using a karaoke
application on a mobile device; individual participant using conventional karaoke
equipment (Group 2): an individual participant sings karaoke using a conventional
karaoke equipment; and grouped participants using conventional karaoke equipment
(Group 3): a group of participants sing karaoke using a conventional karaoke equipment
(see Table 1). Group 1, 2, and 3 separately represent singing karaoke using new digital
formats, the conventional karaoke format, and the conventional karaoke format used in
group activities, respectively. Group 1 and 2 consisted of individual singing, whereas
Group 3 simulated the common conventional karaoke format in Taiwan, in which
participants could interact with each other. Each participant was assigned to one of the
three groups, each comprising 16 members, totaling 48 members. The experimental
process is illustrated in Figure 2.
Group 1 used the 17sing.tw online mobile karaoke application. The application
provides an online song database and song recording functions. Moreover, it has
community interaction functions for uploading recorded songs, holding real-time
karaoke contests, and managing friend communities. The application was installed on a
smartphone; wired in-ear headphones equipped with a microphone were used to play
music and for recording. In Group 2, testing was conducted using a 15-inch laptop to
search for karaoke videos on YouTube. Similarly, wired in-ear headphones and a
microphone were used to play music and record sound. Group 3 used a professional
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karaoke machine for testing, alongside an 80-inch projection screen, large passive
speakers driven by an amplifier, and large professional microphones for singing.
Table 1. Experimental design for the three groups—Group 1: individual participant using digital
application; Group 2: individual participant using conventional karaoke equipment; and Group 3:
Grouped participants using conventional karaoke equipment
Group

1

2

3

Name

Individual participant
using digital application

Grouped participants using
conventional karaoke equipment

Experi- Form
mental
design Community

Digital application

Individual participant using
conventional karaoke
equipment
Conventional karaoke
equipment
Individual

Function description

Hardware
Specifi- Interface
cations size
Content
Community
interactions
Location
Mobility

Individual
Online karaoke
application on a mobile
device for personal use
A smartphone and a pair
of wired in-ear
headphones equipped
with a small microphone

Simulation of small-scale
karaoke equipment for
personal use
A laptop and a pair of wired
in-ear headphones equipped
with a small microphone

5-inch mobile touch
screen
Online song database

15-inch laptop screen

Virtual community
interaction
Anywhere
High

Conventional karaoke equipment
Group
Simulation of large-scale karaoke
equipment for groups
Professional karaoke equipment
including several large wireless
professional microphones and
large passive speakers driven by
an amplifier
80-inch projection screen

Song database of
audiovisual platform
None

Embedded song database
In-person group interaction

Private place
Medium

Public place
Low

Figure 2. Experimental setting (from left to right): Group 1 (individual participant using digital
application); Group 2 (individual participant using conventional karaoke equipment); and Group
3 (grouped participants using conventional karaoke equipment).

3.3. Questionnaire structure
Table 2 presents the framework of the revised questionnaire, which is divided into six
parts. In the first and second parts, the participants’ baseline status was tested. The first
part comprised 10 questions to survey demographic variables and experience in using
karaoke products. For the second part, (1) the SAD Scale was revised to 15 questions to
assess social avoidance tendencies and distress levels, (2) the SAM comprised 2
questions to assess emotional valence and arousal, (3) 4 questions related to social
Page 8

interactions were designed to evaluate participant attitude toward social relations,
including improving social relations, common topics during social interaction, and
friend interactions. After completing these two parts, participants were guided by the
instructor to perform the singing task.
After singing, participants completed the third part, which assessed the participants’
psychological status before and after singing. Similar to the second part, the third part
comprised a combined 21 items from the SAD Scale, SAM, and items on social
interactions; 21 questions were related to social interactions. Participants continued to
the fourth and the fifth parts, which comprising 10 SUS and 19 QUIS questions on the
interface usability, respectively. Finally, semistructured interviews were conducted in
the sixth part to understand the participants’ reasons for their questionnaire responses.

Table 2. Questionnaire framework
Number
of items

Item type

10

Multiple-choice items

2.1 SAD

15

Yes–No items

2.2 SAM

2

Likert Scale 1-9

2.3 Social interactions

4

Likert Scale 1-5

3.1 SAD

15

Yes–No items

3.2 SAM

2

Likert Scale 1-9

3.3 Social interactions

4

Likert Scale 1-5

4. SUS

10

Likert Scale 1-5

5. QUIS

19

Likert Scale 1-5

-

Semistructured
interview items

Questionnaire content
1. Demographic variables

2.
Before
singing

3. After
singing

6. Semistructured interview
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Questionnaire purpose
To
understand
the
participants’
demographic variables and experience in
using karaoke-related products
To measure social avoidance tendencies
and distress level
To measure emotional valence and arousal
To measure the degree of social relations
improvements,
common topics during
social interaction, and friend interactions
To measure social avoidance tendencies
and distress level
To measure emotional valence and arousal
To measure the degree of social relations
improvements,
common topics during
social interaction, and friend interactions
To measure the usability of the tested
interface
To measure screen visibility, system
information, learning factors, and system
capabilities
To understanding reasons for questionnaire
responses

4. Results and discussion
The study results are discussed in three parts: a comparison of the participants’
psychological status before and after singing, a comparison among the three groups, and
a comparison between group and individual singing and also physical and digital
karaoke forms.
4.1. Comparison of SAD Scale, emotion, and social intteractions before and after
singing
Figure 3 illustrates the variation in the means of the SAD Scale, SAM, and social
interaction scores before and after singing. Table 3 displays the means, standard
deviations, and statistical analysis results of the paired-sample t test.

17

15

the mean

13
11

SAD
SAM–Valence
SAM–Arousal
Social interaction

9
7
5
3
1
Before singing

After singing

Figure 3. Variation in means of the SAD, SAM, and social interaction scores before and after
singing.
Table 3. Means, standard deviations, and significant differences in the SAD, SAM,
and social interaction scores before and after singing.
Group
SAD Scale

Before singing

After singing

Significance (p-value)

6.52(3.54)

3.10(2.17)

0.000*

SAM

Valence

4.54(1.44)

6.88(2.52)

0.000*

emotions

Arousal

3.69(1.81)

6.48(2.59)

0.000*

13.46(5.07)
16.13(4.32)
Note: * ＝ p ＜0.01

0.016*

Social interaction score

The means and standard deviations of social avoidance and distress assessed using
the SAD Scale were higher before singing (𝑥̅ = 6.52; SD = 3.54) than they were after
singing (𝑥̅ = 3.10; SD = 2.17). The paired-samples t test results revealed that p
(two-tailed) = 0.000* < 0.05, thus demonstrating a significant difference before and
after singing and indicating that the index of social avoidance and distress decreased
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after singing, whereas the degree of social participation increased.
The means and standard deviations for SAM valence were greater after singing (𝑥̅
= 6.88; SD = 2.52) than that before singing (𝑥̅ = 4.54; SD = 1.44). Higher scores
indicate that more positive emotions were experienced. The paired-samples t test results
revealed that p (two-tailed) = 0.000 < 0.05, thus demonstrating a significant difference
before and after singing and indicating that participants experienced more positive
emotions after singing.
The means and standard deviations for SAM arousal were higher after singing (𝑥̅
= 6.48; SD = 2.59) than they were before singing (𝑥̅ = 3.69; SD = 1.81). Higher scores
indicate that stronger emotions were experienced. The paired-samples t test revealed
that p (two-tailed) = 0.000 < 0.05, thus demonstrating a significant difference before
and after singing and indicating that participants experienced stronger emotional
intensity after singing.
The means and standard deviations of social interaction scores were higher after
singing (𝑥̅ = 6.13; SD = 4.32) than they were before singing. The paired-samples t test
revealed that p (two-tailed) = 0.016 < 0.05, thus demonstrating a significant difference
before and indicating that the participants’ positive attitude toward social interactions
with friends increased after singing.
4.2. Comparison of emotion, social interaction scores, and usability among the three
groups
The SAM emotional valence and arousal, social interaction, SUS, and QUIS
scores of the three groups were compared. Table 4 presents the mean values and
standard deviations of the three groups. A preliminary ANOVA of the pretest indicated
nonsignificant differences in SAD measurements. Therefore, they are not displayed in
the table.
Table 4. Means and standard deviations of the SAM, social interaction,
SUS , and QUIS scores of the three groups.
Group
SAM

Valence

emotional

Arousal

2. Individual participant

3. Grouped participants

participant using

using conventional karaoke

using conventional karaoke

digital application

equipment

equipment

5.19(3.19)

7.19(2.04)

8.25(0.68)

4.88(3.10)

6.44(2.19)

8.13(0.96)

13.50(4.60)

16.06(4.37)

18.81(1.72)

SUS

27.94(11.91)

36.06(11.05)

44.94(4.51)

QUIS

54.87(22.70)

67.50(13.25)

80.44(10.39)

Social interaction score
Usability

1. Individual
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SAM measurement results were as follows:
Higher emotional valence scores indicate that the participant experienced greater
degrees of joy after singing. Table 4 indicates that Group 3 demonstrated the highest
mean emotional valence, followed by Group 2 and Group 1. The ANOVA indicated
significance. Scheffe’s post hoc test indicated that the emotional valence score of Group
1 was significantly less than that of Group 2 and Group 3 (p = 0.048, p = 0.001; see
Table b2). Therefore, new software apps did not as much positive emotions as
conventional group karaoke singing did.
Regarding the participants’ emotional intensity (emotional arousal) after singing,
the higher the score, the stronger the emotion was. The mean emotional arousal was
highest in the Group 3, followed by Group 2 and Group 1. The ANOVA indicated
significance. Scheffe’s post hoc test results are presented in Table 5. Emotional arousal
in Group 1 was significantly less than that in Group 3 (p = 0.001). Therefore, the
emotion arousal generated by new software apps was not as intense as that of
conventional group karaoke singing.
Table 5. Scheffe’s post hoc test for emotional valence and arousal:
significance (p-values) among the three groups.
Emotional valence
1. Individual participant
using digital application
1. Individual participant
using digital application
2. Individual participant
using conventional karaoke
equipment
3. Grouped participants
using conventional karaoke
equipment

2. Individual participant
using conventional
karaoke equipment
0.048*

0.048*

3. Grouped participants
using conventional
karaoke equipment
0.001*
0.408

0.001*

0.408

Emotional arousal
1. Individual participant
using digital application
1. Individual participant
using digital application
2. Individual participant
using conventional karaoke
equipment
3. Grouped participants
using conventional karaoke
equipment

2. Individual participant
using conventional
karaoke equipment
0.159

0.159

3. Grouped participants
using conventional
karaoke equipment
0.001*
0.119

0.001*

0.119

Note: * = p < 0.01, indicating significance.

The results of improving social relations, common topics during social interaction,
and interactivity among friends were as follows:
Higher social interactions scores indicate greater interactivity experienced among
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friends. The mean social interaction score (Table 4) was highest for Group 3, followed
by Group 2 and Group 1. The ANOVA indicated significance. Scheffe’s post hoc test
results are displayed in Table 6, in which only the social interaction score of Group 1
was significantly less than that of Group 3 (p = 0.001). Therefore, the amount of social
interactions provided by new software applications was less than that of conventional
group karaoke.

Table 6. Scheffe’s post hoc test for social interactions:
significance (p-values) among the three groups.
Social interaction
1. Individual
participant using
digital application
1. Individual participant using digital
application
2. Individual participant using
conventional karaoke equipment
3. Grouped participants using
conventional karaoke equipment

2. Individual
participant using
conventional karaoke
equipment

3. Grouped
participants using
conventional karaoke
equipment

0.174

0.001*

0.174

0.135

0.001*

0.135

Note: * ＝ p < 0.01, indicating significance.

The usability results are discussed as follows:
The mean SUS score was highest in Group 3, followed by Group 2 and Group 1.
The ANOVA indicated significance. Scheffe’s post hoc test results are presented in
Table 7; thus indicating that the mean SUS score of Group 3 was significantly greater
than that of the other two groups (p = 0.045, p = 0.000). Therefore, the perceived
usability of conventional group karaoke measured by SUS was the highest.
Table 4 indicates that the mean QUIS score results are similar to that of SUS
results. The ANOVA indicated significance, and Scheffe’s post hoc test results are
displayed in Table 7. Only Group 3 had significantly greater scores than Group 1 (p =
0.045, p = 0.000). Therefore, according to QUIS measurement, the perceived usability
of conventional group karaoke is higher than that of the new application.
Table 7. Scheffe’s post hoc test for usability: significance (p-values) among the three groups.
System Usability Scale (SUS)
1. Individual participant
using digital application
1. Individual participant
using digital application
2. Individual participant
using conventional
karaoke equipment
3. Grouped participants

2. Individual participant using
conventional karaoke equipment

3. Grouped participants using
conventional karaoke equipment

0.072

0.000

0.072

0.045*

0.000*

0.045*
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using conventional
karaoke equipment

Questionnaire for User Interaction Satisfaction (QUIS)
1. Individual participant
using digital application
1. Individual participant
using digital application
2. Individual participant
using conventional
karaoke equipment
3. Grouped participants
using conventional
karaoke equipment

2. Individual participant using
conventional karaoke equipment

3. Grouped participants using
conventional karaoke equipment

0.103

0.000*

0.103

0.092

0.000*

0.092

4.3. Comparison of emotion, social interaction, and usability by community and form
For comparison purposes, Group 1 and Group 2 were combined into an individual
singing group, whereas Group 3 was renamed to group singing group). Table 8
presents means and standard deviations of the SAM emotional valence and arousal,
social interaction, SUS, and QUIS scores. Because a preliminary independent-samples
t test of the pretest indicated that the SAD scores were not significantly different, the
results are not presented.

Table 8. Means and standard deviations of the SAM, social interaction, SUS, and QUIS scores
between the group singing and individual singing groups
Group singing

Individual singing

Significance (p-value)

SAM

Group
Valence

8.25(0.68)

6.19(2.82)

0.000*

emotional

Arousal

8.13(0.96)

5.66(2.76)

0.000*

Social interaction
Usability

18.81(1.72)

14.78(4.61)

0.000*

SUS

44.94(4.51)

32.00(12.03)

0.000*

QUIS

80.44(10.39)

61.19(19.38)

0.000*

Note: * ＝ p < 0.01, indicating significance.

The mean SAM, social interaction, SUS, and QUIS scores of the group singing
group were collectively higher than those of the individual singing group. An
independent-samples t test indicated that the differences were significant (p-value
(two-tailed) = 0.000 < 0.05), as shown in Table 8. Therefore, the amount of social
interaction provided in group singing was significantly greater than that provided in
individual singing. In the semistructured interviews, participants believed that despite
attempts were made to integrate online social functions into new karaoke applications to
address the lack of social interactions in individual recreational activities, such
applications remained insufficient. For middle-aged and senior citizens, the amount of
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emotional and interpersonal interactions provided by in-person interactions was greater
than that provided by individual singing.
Finally, Group 2 and 3 were combined into the conventional physical karaoke
group and Group 3 was renamed to the digital karaoke group for comparison purposes.
Table 9 presents the means and standard deviations of SAM emotional valence and
arousal, social interactions, SUS, and QUIS scores. Because an independent-samples t
test of the pretest indicated no significant differences in the SAD measurements, the
results are not presented.

Table 9. Mean and standard deviation of SAM, social interaction, SUS, and QUIS scores
between the conventional physical karaoke and digital karaoke groups.
Group

Physical conventional
karaoke group

Digital karaoke group

Significance (p-value)

SAM

Valence

7.72(1.59)

5.19(3.19)

0.007*

emotional

Arousal

7.28(1.87)

4.88(3.10)

0.009*

Social interaction

17.44(3.56)

13.50(4.60)

0.006*

SUS

40.50(9.45)

27.94(11.91)

0.000*

QUIS

73.97(13.43)

54.88(22.70)

0.006*

Usability

Note: * ＝ p < 0.01, indicating significance.

The results revealed that the mean SAM, social interactions, SUS, and QUIS
scores of the conventional physical karaoke group were collectively greater than that of
the digital group. Independent-samples t tests invariantly demonstrated significant
differences (0.007, 0.009, 0.006, 0.000, 0.006), as presented in Table 9, thus indicated
that the emotional valance and arousal, social interactions, and perceived usability
provided by conventional physical karaoke was significantly greater than that provided
by digital karaoke applications. In semistructured interviews, participants explained that
conventional physical karaoke equipment has undergone extensive development and
fierce market competition. In addition, the human–machine interface design of
conventional physical karaoke equipment has matured. Despite the launch of new
digital karaoke applications, such applications fail to arouse sufficient emotions or
interactions. Furthermore, in terms of usability, the design of apps remained more
complex and difficult to learn.
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5. Conclusions
This study validated the positive effects of recreational activities on middle-aged
and senior citizens. The results revealed significant differences between group and
individual singing and also between new digital karaoke applications and conventional
physical karaoke equipment. The conclusions are summarized as follows:
1. Comparison before and after singing: After conducting recreational abilities, the
amount of social avoidance and distress experienced by middle-aged and senior
citizens decreased. In addition, they experienced positive and stronger emotions
and demonstrated increased social interaction behavior.
2. Comparison between group and individual singing: Group singing was more
beneficial than individual singing. Middle-aged and senior citizens who
participated in group singing experienced more positive and stronger emotional
arousal, demonstrated greater degrees of social interactions, and had higher
perceived usability. This indicates that middle-aged and senior citizens preferred
to interact with real people rather than to sing alone.
3. Comparison between physical and digital karaoke: Conventional karaoke
outperformed digital apps. Participants who used conventional physical karaoke
equipment demonstrated more positive and stronger emotions, higher degrees of
social interactions, and higher perceived usability. Despite digital karaoke
applications have attempted to integrate online social functions and constantly
renew itself to enhance perceived usability and to fulfill the shortage of social
interactions, middle-aged and senior citizens remained unsatisfied with such
applications.

This study involved other limitations. For example, new digital karaoke
applications are constantly renewed; therefore, their new functions may eventually fill
in their shortages. In addition, technology acceptance among middle-aged and senior
citizens also affects their acceptance of digital applications. Furthermore, in Group 2,
YouTube was used to simulate karaoke equipment. The simulation effects can be
further improved. These shortages may serve as a reference for future studies and
inspire new interdisciplinary directions for research. Finally, the results of this study
may provide suggestions for the design principles of interface designers and serve as a
reference for product design in the senior-related recreational industry.
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