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Abstract 

 
With the aging of the population, elderly people have many problems in cognition, emo-
tion, and behavior. This research is based on the previously developed 3ds Max ancient 
house model (Tsao et al., 2019). We use Unity engine integration technology to modify it 
to the "VR/AR Nostalgia system", which can be watched by HTC VIVE. It allows users 
to immerse the experience and trigger the VR/AR audio-visual interaction of nostalgic 
elements. The nostalgic system indeed allows users to fully recall and think. This re-
search is based on the well-known three-component theory of attitudes (Rosenberg et al., 
1960) and Bem (1972)'s self-perception theory, and expands Davis et al.'s (1989) tech-
nology acceptance model. This article uses a questionnaire survey to interview 405 eld-
erly users about their attitudes towards the use of VR and AR nostalgia systems. Let eld-
erly users measure the usage attitude and intention to use of VR / AR nostalgic system 
from three aspects which are cognition, emotion and behavior. And SPSS 21 test is used 
to test the fitness and related hypotheses of this new model. 
 
This article obtains the following conclusions: (1) The VR/AR nostalgia system with 
cognitive, emotional and behavioral components proposed in this article has a good fit 
with the empirical data. (2) In terms of cognitive variables, perceived usefulness, per-
ceived ease of use, personal innovativeness, and compatibility of VR / AR nostalgic sys-
tem have a positive effect on the elderly's attitude towards VR / AR nostalgia system. (3) 
In terms of emotional variables, Fun and Emotional Attachment of the VR/AR nostalgia 
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system have a positive effect on the usage attitude of the VR/AR nostalgia system. (4) In 
terms of behavioral variables, the use of VR/AR nostalgia system has a positive effect on 
the usage attitude of VR/AR nostalgia system. (5) The usage attitude of VR/AR nostalgia 
system has a positive effect on the intention to use of VR/AR nostalgia system. The em-
pirical results of this research show that the VR/AR nostalgia system should be able to 
effectively enhance the cognition, emotion, and behavior of the elderly, so that it can im-
prove the life of the aging population. It is promoted and applied to the nostalgia treat-
ment to prevent dementia and solve lack of manpower in long-term care. 
 
Keywords: Nostalgia System, Virtual Reality, Augmented Reality, Technology  
 Acceptance Model
 

 
Introduction 

 
With the reduction of fertility rate and 

the progress of medical technology, the 
problem of population aging is becom-
ing more and more serious. With the in-
crease of the elderly population, the re-
lated diseases such as dementia also in-
crease at the same time, which makes the 
problems and difficulties of the elderly 
in life more obvious. Therefore, the 
number of cognitive, emotional, and be-
havior-related problems of the elderly 
such as dementia and psychological 
emotional dissatisfaction increases, 
which brings troubles and difficulties to 
the daily life of the elderly. Li et al. 
(2012) shows that the use of high-tech, 
through the way of extensive participa-
tion, enables the elderly to access diver-
sified and unrestricted distance activities, 
so as to improve their physical, psycho-
logical and social benefits. Improve the 
psychological well-being and happiness 
of the elderly, and give the elderly a 
higher sense of value. Concerning the 
research of nostalgia therapy, Cutler et al. 
(2016) used highly interactive mobile 
vehicles to help the elderly to strengthen 
their communication and establish posi-
tive emotions. The intervention program  

 
of nostalgic therapy activities through 
digital somatosensory games helps them 
to live a healthy life, interacting with the 
healthy generation of the family and sup-
port positive life feelings. Subramaniam 
et al. (2014) said that nostalgia therapy is 
not only for the mental health of the eld-
erly, but more importantly, through the 
participation and consensus of the eld-
erly in the nostalgia treatment activities, 
we can help them improve their life sat-
isfaction of interpersonal interaction and 
experience exchange. Sellers and Stork 
(1997) found that nostalgia therapy can 
integrate the past experience has a posi-
tive effect on psychological, physical 
and social functions. In addition, it can 
improve the physical and mental health 
and life quality of the elderly. 

 
The current high-tech and social net-

working websites lack further discussion 
on the behavior patterns of elderly users, 
such as perceived usefulness, perceived 
ease of use, usage attitude, emotional 
attachment and intention to use (Tsai and 
Tsai, 2015). Based on the VR case navi-
gation glasses version of "VR / AR nos-
talgic system" (Tsao et al., 2019), which 
was developed by the previous devel-
opment of the 3ds Max ancient house 
model, this study improved the previous 
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design by using the mobile device Sam-
sung note 5 mobile phone and VR Case 
Guide glasses, so as to expand and mod-
ify it into the "VR / AR nostalgic sys-
tem" of HTC vive version. The elderly 
were invited to use 360VR / AR nostal-
gic HTC for the study of healthy and 
sub-healthy elderly in Miaoli and Zhu-
nan areas. Vive system enables users to 
experience their environment, making 
the picture more lively, interactive and 
realistic, and provides an immersive vir-
tual experience environment for the eld-
erly. 

 
In order to understand usage attitudes 

and intention to use of elderly users to-
ward the VR/AR nostalgia system, the 
results of questionnaire were analyzed 
by statistical software after users fin-
ished the tests. This study adopts the first 
version of Tami proposed by Davis 
(1986), which uses two variables that 
affect users’ attitude towards informa-
tion technology - perceived usefulness 
and perceived ease of use. In addition, 
Davis et al. (1989) proposed a revised 
Technology Acceptance Model (TAM 
II). The main arguments of this inte-
grated TAM model are "perceived use-
fulness" and "perceived ease of use".  

 
These two variables will affect the us-

ers’ "attitude towards the use of the 
technology", and then affect the "inten-
tion to use" and "actual usage behavior". 
Moon and Kim (2001) explored the 
user's attitude towards the use of tech-
nology based on the acceptance model of 
science and technology, adding the vari-
ables that reinforce the fun of emotional 
level. Based on the well-known attitude 
three component theory (Rosenberg et al. 
1960), this study also strengthens the 

usage attitude towards VR / AR, because 
besides cognition, there are emotions 
and behaviors that affect the usage atti-
tude. Therefore, this study will confirm 
the effectiveness and intention of use of 
the "VR/AR nostalgia system" experi-
enced by the elderly through the HTC 
VIVE interactive device in cognition, 
emotion and behavior. Hope that it can 
be promoted and applied to nostalgia 
treatment in the future to prevent demen-
tia and solve the manpower shortage of 
long-term care. 

 
Research Background 

 
Reminiscence Therapy 

 
Chien et al. (2010) pointed out that the 

United Nations World Health Organiza-
tion (WHO) defined that when the pro-
portion of the elderly over 65 years old 
in the total population reaches 7%, it is 
called an "ageing society" "When it 
reaches 14%, it is called an "aged soci-
ety". When the proportion of the elderly 
population reaches 20%, it is called a 
"super-aged society". With the aging of 
the population, the influence on the eld-
erly’s health, psychology, environment 
and social relations makes them design 
what can improve their quality of life, 
increasing their satisfaction and fun in 
life, promoting their health and reduce 
the risk of dementia. The device which 
can not only improve the abilities of the 
sensory system but also accompany with 
users has become very important.  

 
Sedikides et al. (2008) believed that 

nostalgia is traditionally conceptualized 
as medical illness and mental illness. 
However, this group of doctoral re-
searches pointed out that nostalgia is a 
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major positive, self-related social emo-
tion with important psychological func-
tions. Haight et al. (1993) believed that 
nostalgia therapy is a common and effec-
tive nursing measures and activities for 
elderly care, which can maintain the 
physical and mental health and quality of 
life of the elderly. It mainly focuses on 
pleasant memories, reducing alienation 
and loneliness, increasing society im-
proving self-affirmation and positive 
feedback. 

 
Research model design 

 
This research is based on the VR 

CASE guide glasses version "VR/AR 
Nostalgia System" (Tsao et al., 2019) 
developed by the previous 3ds Max an-

cient house model. The original nostal-
gia treatment system is developed by 
shooting VR 360 videos, combining vir-
tual reality and augmented reality, using 
AR cloud graphics recognition on Vu-
foria website, and cloud VR recognition 
on Fader website to switch scenes. Pre-
viously Tsao et al. (2019) system used 
the VR/AR nostalgia system and VR 
CASE guide glasses. While accompany-
ing with mobile phones to perform the 
VR/AR nostalgic experience, although 
the mode of navigation glasses is con-
venient to carry, it is difficult for the ex-
periencer to have a deep sense of immer-
sion. The system diagram is shown in 
Figure 1. 
 

 
Figure 1. Simulation processes in an interactive VR system.  

(Tsao et al., 2019) 
 

This research removed the previous 
mobile device, Samsung Note 5, and VR 
CASE navigation glasses to make ex-
pansion and modification as HTC VIVE 
version entitled "VR/AR nostalgia sys-
tem". It will use Unity 2019.3.8f1 (64-bit) 
software to integrate VR/AR 3D scenes, 
360 VR videos, graphics recognition, 

nostalgic music, C# program interaction. 
Elderly testers can choose to trigger 
various nostalgic question types that 
they are interested in, and improve the 
use of text or photos that are too flat in 
the past, as shown in Figure 2. 
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Figure 2. Unity engine integrates 3D nostalgic scenes used in HTC VIVE images 

 
This research puts the 3ds Max 2018 

ancient house scene model into Unity 
2019.3.8f1 (64-bit). The AR part is inte-
grated by the Unity engine with the rec-
ognition of AR cloud graphics on Vu-
foria website. At the same time, the 
Makar AR cloud graphics recognition is 
used to perform virtual reality and the 
navigation interface identification of 
augmented reality for nostalgia therapy. 
The VR part is embedded with the nos-
talgic text, music and 3D scene pictures 
from the 1950s to 1960s by the Unity 
engine. It allows the testers to wear HTC 
VIVE hardware devices as the trigger 
point for switching spaces, enter this 
nostalgic virtual space for testing, and 
lead the elderly Candidates experience 
the nostalgic audio-visual interaction and 
trigger 3 guided interfaces. The guided 
interface 1 unit contains multiple nostal-
gic music by multiple music singers, 

such as well-known nostalgic Taiwanese 
music singers Su Rui, Feng Feifei, 
Teresa Teng, Fei Yuqing, etc. As shown 
in Figure 3, the guide interface 2 unit has 
added a number of pictures of nostalgic 
artifacts, and the guide interface 3 unit 
allows the experiencer to enter a number 
of warm nostalgic family stories. This 
study actively uses 3ds Max with HTC 
VIVE hardware equipment. 

 
To calculate the 3D scene to become 

more realistic and immersive, and nos-
talgic historical evidence, we continue to 
use the Unity engine to modify, build 
and control the integration of "somato-
sensory", "controller" and "motion de-
tection". We also add c# program and a 
handle to enhance the interactivity and 
immersion, and improve the smoothness 
and simplicity of the screen. 
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Figure 3. Experiencers use HTC VIVE as a nostalgic space map for switching VR/AR 

 
TAM (Technology Acceptance Model) 

 
Information technology brings a lot of 

convenience to people, but some of its 
own cognitive factors often affect the 
perception of this new technology. In 
order to clarify users’ cognitive attitudes 
and willingness to use information tech-
nology, Davis (1986) proposed the first 
version of the Technology Acceptance 
Model (TAM I). Davis believes that 
"Perceived Usefulness" (Perceived Use-
fulness) will affect "Perceived Ease of 
Use" and "Perceived Ease of Use". The 
"cognitive usefulness" will affect user's 
attitude to use technology, and the effect 

of ease to use will vary with gender and 
age, usually women or older people have 
a significant impact (Venkatesh et al., 
2003). Davis et al. (1989) once again 
proposed amendments to the technologi-
cal acceptance model and added external 
variables. They believe that external 
variables will affect users’ internal vari-
ables (cognitive usefulness and cognitive 
ease of use), and cognitive usefulness 
and cognitive ease of use. It will affect 
the user’s attitude, and indirectly affect 
the intention and actual behavior of use. 
Figure 4. is the structure of the second 
edition of the Technology Acceptance 
Model (TAM II): 

 

 
 

Figure 4. The structure of the second edition of the Technology Acceptance Model II 
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The cognitive, emotional, and behav-
ioral components of Information Tech-

nology used attitude 
 

Attitude is how people think, feel, and 
act on certain things in the environment 
(Crespi, 1971). Rosenberg et al. (1960) 
pointed out [2] attitude is a cognitive, 
emotional and behavioral response to a 
certain type of stimulus. This behavior 
refers to behavioral intentions, and the 
inner intentions can only be inferred 
through explicit behaviors. Therefore, in 
psychology and social psychology, atti-
tudes are often classified as having three 
components: cognition, affective and 
behavior. Based on the above, TAM I 
and TAM II are the cognitive compo-
nents of attitudes, including cognitive 
usefulness and cognitive ease of use, to 
influence attitudes towards the use of 
technology. Moore and Benbasat (1991) 
found that when discussing the techno-
logical acceptance model, innovation 
and compatibility are significant aspects 
that can make up for the lack of techno-
logical acceptance models. Personal in-
novation (Personal Innovativeness) is 
regarded as a personal willingness to try 
any new information technology (Agar-
wal and Prasad, 1998). Compatibility is 
regarded as the user's innovative values 
and beliefs, which are consistent with 
previous ideas or needs (Cho, 2006).  

 
Therefore, when developing the new 

model of this research in the cognitive 
component of attitude, the four cognitive 
component variables of cognitive use-
fulness, cognitive ease of use, personal 
innovation and compatibility will be 
used as indicators of information tech-
nology use attitude. 

 

Moon and Kim (2001) extended the 
Technology Acceptance Model (TAM), 
adding fun to measure user acceptance 
of World-Wide-Web (WWW). Cheung 
et al. (2008) pointed out that the stronger 
the user's emotional attachment to virtual 
technology, the stronger the possibility 
of recommending this community to 
others through word of mouth, and the 
higher the re-use behavior. Interesting-
ness refers to the degree of pleasure a 
person feels when participating in an ac-
tivity or adopting a system (Barnett, 
1990). Emotional Attachment refers to 
the deep emotional connection between 
a person and a specific object and a spe-
cific goal, which stimulates meaningful 
development through interaction and in-
duces strong feelings for attachment to 
the goal (Thomson et al., 2005). 

 
Bem (1972)’s self-perception theory 

argues that usually one cannot directly 
know when one’s attitude is, but only by 
observing the behavior and the situation 
when the behavior occurs to infer one’s 
attitude and feelings. When the internal 
information is weak or unexplainable, 
we will infer our internal state based on 
our external behavior, and generate self-
consciousness by observing our behavior. 
In addition, a study by Shin and Kim 
(2008) found that users use information 
systems while they are fully invested in 
the system and only if they feel happy or 
fulfilled. The above research shows that 
users must first use, experience, and try 
actual behaviors before they can form 
attitudes from personal experience. 
Therefore, to develop the new model of 
this research, the behavioral component 
will be the actual use of VRAR nostalgia 
system as a variable of the behavioral 
component as an indicator of IT usage 
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attitude, rather than traditional behav-
ioral intentions. 

 
Research Design 

 
Research framework and hypothesis 

 
This study refers to Tsai and Tsai's 

(2015) views and framework on the be-
havior patterns of social networking sites, 
and is based on the three-component 
theory of attitude and BEM (1972) self-
perception theory. In addition, it expands 
the technology acceptance models pro-
posed by Davis (1986), Davis et al. 
(1989) and Moon and Kim (2001) in dif-
ferent years, and on the basis of the 

original independent variables of these 
models. In order to explain users' atti-
tudes towards the use of social network-
ing sites more effectively, this study in-
creases personal innovation and com-
patibility in terms of cognitive variables; 
increases fun and emotional attachment 
in terms of emotional variables; adds 
usage behavior in terms of behavior 
variables. In other words, let the inde-
pendent variables of the new model pro-
posed in this study cover the cognition, 
emotion and behavior of the three com-
ponents of attitude, so as to explain fully 
the usage attitude and intention to use of 
VR / AR nostalgic system users. The 
research framework is shown in Figure 5. 

 

 
 

Figure 5.  The research framework 
 
According to the theoretical frame-

work, the hypotheses of the path rela-
tionship between potential variables are 
described as follows: Davis et al. (1989) 
has confirmed a positive relationship 
between usefulness and adoption inten-
tion in TAM model, which means that 

the more users believe that technology 
can improve their work performance, life 
convenience and efficiency, the higher 
their willingness is. There are also many 
studies confirming that perceived use-
fulness and perceived ease of use will 
affect usage attitude and intention to use, 
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and this relationship exists (Wang et al., 
2003; Yiu et al., 2007). Lin and Lu 
(2000) pointed out that users' perceived 
usefulness and perceived ease of use of 
social networking sites affect their atti-
tudes and intentions. According to the 
above discussion, the hypothesis of [H1] 
is established.  

 
[H1] The "perceived usefulness" of 

the VR/AR nostalgia system has a sig-
nificantly positive impact on users’ "us-
age attitude". 

 
Davis et al. (1989) explained that 

when users find the information system 
easy to use, they will quickly get used to 
it. Riemenschneider et al. (2003) pointed 
out that the perceived ease of use of in-
formation technology by employees of 
SMEs will affect attitude, perceived use-
fulness and perceived behavior control. 
According to the above discussion, the 
hypothesis of [H2] is established. 

 
      [H2] The "perceived ease of use" 

of the VR/AR nostalgic system has a 
significantly positive impact on users’ 
"usage attitude". 

 
Agarwal and Prasad (1998) surveyed 

the determinants of bank customers’ 
adoption rate of mobile banking service. 
The study used innovativeness to in-
crease users’ confidence in the use of 
mobile banking service. Jones et al. 
(2002) conducted a research on sales-
automatic systems for business person-
nel and pointed out that personal innova-
tiveness has a significant relationship 
with the attitude toward using the new 
system. This study believes that the 
user’s personal innovativeness will af-
fect the individual’s perception of IT in-

novation, so it will also affect their atti-
tude towards using the VR/AR nostalgic 
system. According to the above discus-
sion, the hypothesis of [H3] is estab-
lished. 

 
[H3] The "personal innovativeness" of 

the VR/AR nostalgia system has a sig-
nificantly positive impact on users’ "us-
age attitude". 

 
Davis et al. (1989) proposed that the 

relationship between innovative features 
and users’ attitude towards information 
technology and their adoption has been 
proven by many literatures. Compatibil-
ity refers to the degree to which users are 
aware that new technologies or services 
are consistent with their existing values, 
concepts and experiences. Chen et al. 
(2002) pointed out that when new tech-
nologies or services are compatible with 
users' needs, the uncertainty they face 
will also decrease. In other words, com-
patibility will positively affect usage at-
titude. Takacs and Freiden (1998) con-
sidered that when users already have the 
habit of using computers, they are more 
prone to use Internet technology. Which 
means that the higher the compatibility, 
the higher the willingness. Liao et al. 
(1999) conducted a study on consumers' 
adoption of virtual banking and found 
that the higher the compatibility, the 
higher the adoption attitude. According 
to the above discussion, the hypothesis 
of [H4] is established.  

 
[H4] The "compatibility" between the 

VR/AR nostalgia system and users has a 
significant positive impact on users’ "us-
age attitude". 
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Moon and Kim (2001) added fun as 
an independent variable in Tam II model, 
and proved that fun has a significantly 
positive impact on Internet users' usage 
attitude. Lin et al. (2000) included the 
value of "fun" in the Expectation Con-
firmation Theory (ECT) when studying 
the factors of continuous use of websites. 
The results show that the recognition of 
"fun" for satisfaction and perceived use-
fulness contribute significantly to the 
attitude of users to reuse websites. Ac-
cording to the above discussion, the hy-
pothesis of [H5] is established. 

 
[H5] The "fun" of the VR/AR nostal-

gic system has a significantly positive 
impact on users’ "usage attitude". 

 
Allen and Meyer (1990) proposed that 

the emotional component of organiza-
tional commitment refers to employees’ 
emotional attachment, approval and par-
ticipation to the company. The results 
show that affective and persistent com-
ponents of organizational commitment 
are empirically distinguishable and have 
different correlations. Wirtz et al. (2000) 
pointed out that some consumer behav-
ior studies have also pointed out that 
people's emotional response is one of the 
antecedent variables of usage attitude. 
According to the above discussion, the 
hypothesis of [H6] is established. 

 
 [H6] The "emotional attachment" of 

the VR/AR nostalgia system has a sig-
nificant;y positive impact on users’ "us-
age attitude". 

 
Moon and Kim (2001) proposed that 

ease of use and practicality are consid-
ered to be the basis for the acceptance 
and use of various enterprise IT. There-

fore, entertainment is introduced as a 
new factor that reflects the uses’ internal 
beliefs about technology network accep-
tance. Use it as an internal motivating 
factor to expand TAM and find the rela-
tionship between "usage behavior" and 
"usage attitude". Bem(1972) proposed 
the self-perception theory, which con-
sidered  “attitude” is to infer something 
based on past behavior after things hap-
pened.  According to the above discus-
sion, the hypothesis of [H7] is estab-
lished. 

 
 [H7] The "usage behavior" of the 

VR/AR nostalgic system has a signifi-
cantly positive impact on users’ "usage 
attitude". 

 
Hsu and Lin (2008) confirmed that if 

users continue to use technology web-
sites, their satisfactory attitude will posi-
tively and significantly affect users' in-
tention to use. According to the techno-
logical acceptance model of Davis et al. 
(1989), the more positive the usage atti-
tude  is, the higher the behavior intention 
will be. Ahn et al. (2007) pointed out 
that the attitude of customers towards 
technology websites will positively and 
significantly affect the intention to use 
technology. According to the above dis-
cussion, the hypothesis of [H8] is estab-
lished. 

 
     [H8] The "usage attitude" of the 

VR/AR nostalgic system has a signifi-
cantly positive impact on users’ "inten-
tion to use". 

 
Operational definition and measure-

ment of research constructs 
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The framework of this research con-
tains a total of nine constructs, and each 
construct is defined and operationalized 
with reference to relevant literature. In 
terms of variable measurement items, 
appropriate modifications are made 
based on the use of the "VR/AR nostal-

gia system" by the elderly. The meas-
urement items of each construct use the 
Likert five-point scale (strongly disagree) 
= 1 to strongly agree = 5). The definition 
of variable operation type is summarized 
as shown in Table 1. 

 
Table 1. Definition of variable operational type in this study 

 
Construct Definition 

1. Perceived Usefulness 
(PU) 

Users feel how useful when using the VR/AR nostalgic system. 

2. Perceived Ease of Use 
(PE) 

The user thinks how easy to use about the VR/AR nostalgic system function. 

3. Personal Innovativeness 
(PI) 

The user's willingness to use any innovative things. 

4. Compatibility 
(CP) 

The degree for the VR/AR nostalgia system that fits the individual’s original 
values and needs. 

5. Fun 
(FN) 

When users use the VR/AR nostalgia system, they feel the degree of fun. 

6. Emotional Attachment 
(EA) 

The degree of connection for the emotional relationship between the user and 
the VR/AR nostalgia system. 

7. Usage Behavior 
(UB) 

How often users want to use the VR/AR nostalgic system. 

8. Usage Attitude 
(UA) 

The user's positive or negative comments on the behavior of using the VR/AR 
nostalgic system. 

9. Intention to Use 
(IU) 

The user's feelings about the VR/AR nostalgic system that will reflect the 
behavior and ideas that they want to use again. 

 
The items of questionnaires and the 

reference source of the scale are shown 
in Table 2.

 
Table 2. Measurement items and item reference sources for each construction 

 
Construct Number Question Item Reference Source 

A1 
I think this VR/AR nostalgia system makes my 

perception of nostalgia very convenient. 

A2 
I feel that this VR/AR nostalgia system works for 

me. 

A3 
This VR/AR nostalgia system helps me feel nos-

talgic. 

1. Perceived Use-
fulness 
(PU) 

A4 Overall, I think this VR/AR nostalgia system is 

Davis et al. 
(1989) 
Wang et al. 
(2003) 
Lin and Lu (2000) 
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very useful for nostalgia. 

B1 
For me, this VR/AR nostalgia system is easy to 
learn and use. 

B2 
I know how to operate this VR/AR nostalgic sys-
tem to play nostalgic songs. 

B3 
I think the use of this VR/AR nostalgia system is 
very simple. 

2. Perceived Ease 
of Use  
(PE) 

B4 
I think this VR/AR nostalgia system is very easy 
to use. 

Davis et al. (1989) 
Yiu et al. 
(2007) 
Riemenschneider et al. 
(2003) 

C1 
I am more receptive to innovative ideas or ideas 
than my friends. 

C2 I like to try new things. 

C3 
If I hear about new information technology, I will 
want to try it. 

3. Personal Innova-
tiveness 
(PI) 

C4 
Generally, I am hesitant to try new information 
technology*. 

Agarwal and Prasad 
(1998) 
Jones et al. (2002) 

D1 
I use theVR/AR nostalgia system in the same way 
as my preferred technology. 

D2 
The VR/AR nostalgia system is consistent with 
my habit of acquiring information technology. 

4. Compatibility 
(CP) 

D3 
The VR/AR nostalgic system is consistent with 
my current way to obtain information. 

Davis et al. (1989) 
Chen et al. (2002) 
Takacs and Freiden 
(1998) 

E1 
When I use the VR/AR nostalgia system, I will be 
immersed in it and forget the time. 

E2 
When I use the VR/AR nostalgic system, it is 
unlikely to be disturbed by other foreign objects. 

E3 
When I use the VR/AR nostalgia system, I forget 
other things I have to do. 

E4 
I think this VR/AR nostalgia system will stimu-
late my curiosity about nostalgia. 

E5 
I think this VR/AR nostalgic system will arouse 
my desire for nostalgic exploration. 

5. Fun 
(FN) 

E6 
I would expect to want to use this VR/AR nostal-
gic system. 

Moon and Kim (2001) 
Lin et al. 
(2000) 

F1 I will Identify with this VR/AR nostalgia system. 

F2 
I believe in the value of nostalgia attached to this 
VR/AR nostalgic system. 

F3 
The VR/AR nostalgia system has many personal 
emotional meanings to me. 

F4 
I think the nostalgia issue on the VR/AR system 
is my nostalgia issue. 

F5 
I feel that my emotions are connected with the 
VR/AR nostalgia system. 

F6 
I feel that there is nostalgic attachment to the 
VR/AR nostalgic system. 

6. Emotional At-
tachment 
(EA) 

F7 
I feel that I have a strong sense of nostalgia for 
the VR/AR nostalgic system. 

Allen and Meyer 
(1990) 
Wirtz et al. (2000) 

G1 
I think I would like to use the VR/AR nostalgic 
system to immerse myself. 

7. Usage Behavior 
(UB) 

G2 
I am willing to spend a few hours a week using 
the VR/AR nostalgia system. 

Moon and Kim (2001) 
Bem 
(1972) 
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G3 
I would like to use the VR/AR nostalgia system 
often. 

H1 I like to use the VR/AR nostalgia system. 

H2 
I feel very comfortable using the VR/AR nostal-
gia system. 

8. Usage Attitude 
(UA) 

H3 
My attitude for using the VR/AR nostalgia sys-
tem is positive. 

Hsu and Lin (2008) 

I1 
I also want to use the VR/AR nostalgia system 
again. 

I2 
I am willing to continue to use the VR/AR nos-
talgic system. 

9. Intention to Use 
(IU) 

I3 
I would like to recommend the VR/AR nostalgia 
system to my friends. 

Wixom and Todd 
(2005) 

*Note: After the pre-test of the questionnaire, it will be deleted and not included in the formal questionnaire. 
 
This study is based on the well-known 

three-component theory of attitude 
(Rosenberg et al., 1960) and Bem 
(1972)'s self-perception theory, expand-
ing the technological acceptance model 
of Davis et al. (1989). We interviewed 
80 senior users, and there are 77 valid 
questionnaires (33 males and 44 fe-
males). Their attitude towards the use of 
VR and AR nostalgia systems, allowing 
senior users to measure the attitude and 
intention to use of VR/AR nostalgia sys-
tem by three aspects: cognition, emotion 
and behavior. Moreover, SPSS 21 test is 
used to test the reliability, validity and 
related hypotheses of this new model. 

 
In this study, the elderly in Zhunan 

town of Miaoli County were selected as 
the pre-tester. The main purpose of the 
pre-test questionnaires is to modify the 
meaning of the questionnaires, deleting 
questions, and test the reliability and va-
lidity of the questionnaire. In the design 
of the questionnaire, three experts and 
scholars confirm the validity design, and 
modify the semantic meaning of the 
topic to make it more clear and under-
standable. According to the feedback of 
the older subjects in the pre-test ques-
tionnaires, the reliability analysis results 

of this study showed that the Cronbach's 
α values of the 37 items in this study 
were consistent with the Cronbach's α 
values of the overall construction items. 
928 was significant, and the total scores 
of the items in each aspect of the study 
were significant, so the subjects of all 
dimensions were retained. The results 
show that the Cronbach's α values of the 
research variables are as follows: per-
ceived usefulness 0.842, perceived ease 
of use 0.875, personal innovativeness 
0.852 (including question 12, 0.496). In 
the personal innovativeness question-
naire question 12: Generally speaking, “I 
am hesitant to try new information tech-
nology. The original Cronbach's α value 
was 0.496. After deleting question 12, it 
became 0.852; “Compatibility” became 
0.830; “Fun” became 0.819; “Emotional 
attachment” became 0.807; “Usage be-
havior” became 0.789; Usage attitude 
became 0.790 and “Intention to use” be-
came 0.779. As for the validity part of 
the pre-test questionnaires, the meas-
urement items of each variable in this 
study were modified by referring to the 
measurement items of previous relevant 
scholars, and the validation of validity 
design by three experts and scholars in 
the field of questionnaire was adopted. 
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Therefore, the pre-test questionnaires 
should have content validity. 

 
Information Analysis 

 
Analysis of sample basic data 

 
The official questionnaire of this 

study collected 420 pretests with the eld-
erly from Zhunan Township, Miaoli 
County and the Department of Social 
Work of Yudak University of Science 
and Technology. Three teaching assis-
tants assisted in the implementation of 
VR / AR nostalgia system and the distri-
bution of questionnaires, and helped 
some older people to read and answer 
the semantic meaning of the questions. 
However, they did not interfere with the 
elderly's willingness to fill in the scores. 
15 wrong and invalid answers were re-
moved, and 405 valid samples were ob-
tained. In terms of gender, 153 (38%) 
were male and 252 (62%) were female. 

 
Analysis of construct reliability 

 
The Cronbach's α value of each meas-

ure is 0.897 for perceived usefulness, 
0.810 for perceived ease of use, 0.791 
for personal innovativeness, 0.875 for 
compatibility, 0.710 for fun, 0.824 for 
emotional attachment, 0.717 for usage 
behavior, 0.851 for usage attitude, and 
0.891 for intention to use. The above 
values are generally greater than the 
minimum standard value of 0.7 recom-
mended by Nunnally (1978), which can 
show that the constructive measurement 
items in this research have sufficient re-
liability. 

 
Analysis of construct validity 

 

Construct validity refers to the degree 
to which the measurement tool (scale) 
can correctly measure the research 
framework and theory, including con-
vergent validity and discriminant valid-
ity. This study uses confirmatory factor 
analysis to test the nine constructs of this 
study—perceived usefulness, perceived 
ease of use, personal innovativeness, 
compatibility, fun, emotional attachment, 
usage behavior, usage attitude and the 
convergent validity and discriminative 
validity of intention to use. In the part of 
convergent validity, the following three 
can be used to evaluate:  

 
(1) Individual item reliability: The es-

timated value of the standardized factor 
loadings (λ) of the measurement item 
corresponding to the above nine con-
structs is distributed between 0.577 and 
0.911. The standardized factor loadings 
(λ) of this study are greater than 0.5, 
meeting the requirement of 0.5 or higher 
recommended by Hair et al. (1998). 
When the factor loadings of the meas-
urement item is greater than 0.5, it 
reaches a significant level, and it can be 
concluded that the measurement item 
has reached acceptable convergent valid-
ity. Moreover, all items have reached a 
significant level of 0.001. 

 
(2) Composite reliability (CR): The 

Cronbach's α values of the above nine 
constructs are respectively 0.898 for per-
ceived usefulness, 0.846 for perceived 
ease of use, 0.857 for personal innova-
tiveness, 0.866 for compatibility, 0.926 
for fun, and 0.933 for emotional attach-
ment, 0.885 for usage behavior, 0.908 
for usage attitude, and 0.874 for inten-
tion to use. All of them meet the re-
quired standard of Fornell and Larcker 
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(1981) which is 0.6 or more, and the re-
quired standard of (Nunnally 1978) 
which is 0.7 or more. 

 
(3) Average variance extracted (AVE): 

The AVE values of the above nine con-
structs are respectively 0.688 for per-
ceived usefulness, 0.584 for perceived 
ease of use, 0.667 for personal innova-
tiveness, 0.683 for compatibility, 0.675 
for fun, and 0.666 for emotional attach-
ment, 0.720 for usage behavior, 0.767 
for usage attitude, and 0.700 for inten-
tion to use. All of them reach the rec-
ommended standard value of Fornell and 
Larcker which is 0.5 or more. Based on 
the above data, it is known that the nine 
constructs in this study should have a 
certain degree of convergent validity. 

 
As for the judgment of discriminative 

validity, the square root of the average 
variant extraction amount of each con-
struct must be greater than the correla-
tion coefficient between the paired con-
structs. In this case, it is called discrimi-
native validity (Fornell and Larcker , 
1981). Scholar Hair et al. (1998) pointed 
out that the square root of AVE of each 
construct is greater than the number of 

correlation coefficients of each construct, 
and it must account for at least 75% of 
the overall comparison number. In addi-
tion, KMO=0.718>0.7, Bartlett’s test 
Chi-sq = 1099.788 (Sig=0.000<0.05), as 
shown in Table 3, represents capital 
suitable for factor analysis. As for the 
correlation coefficient matrix in Table 4, 
the correlation coefficient between the 
two constructs in this study is less than 
the square root of the corresponding 
AVE of the construct, which shows that 
the variables of each construct in the 
measurement model are indeed different 
from each other, representing each con-
struct There is good discriminative va-
lidity between thoughts. In terms of 
composite reliability, according to For-
nell and Larcker (1981), it is recom-
mended that the composite reliability 
value (CR) should be 0.6 or more, and 
the average explanatory variation (AVE) 
should be more than 0.5. If this standard 
is met, it means each question item can 
be significantly explained by the factor. 
Namely, each question item converges to 
the factor, which means that the meas-
urement question item converges to the 
corresponding aspect. 

 
Table 3. KMO and Bartlett's Test 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .718 

Approx. Chi-Square 1099.788 

df 36 Bartlett's Test of Sphericity 

Sig. .000 

 
Table 4. Correlation Matrixa 

 
 Construct PU PE PI CP FN EA UB UA IU 

Correlation PU 0.829          
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PE .343** 0.764        

PI .132** .182** 0.817       

CP .426** .267** .180** 0.826      

FN .275** .260** .314** .458** 0.822     

EA .217** .283** .099** .213** .505** 0.816    

UB .193** .201** .142** .283** .332** .439** 0.849   

UA .316** .297** .123** .247** .255** .223** .290** 0.876  

IU .299** .247** .088** .250** .300** .279** .331** .824** 0.837 

a. Determinant = .064 

b. Note 1: The value of the diagonal line (in bold) represents the square root of AVE, which is larger than 

the correlation coefficient of other facets from non-diagonal line.  

c. Note 2: **When the significance level is 0.01 (two-tailed), the correlation is significant. 

 
Conclusion 

 
The purpose of this study is to help 

the elderly improve their cognition, emo-
tion and behavior through their experi-
ence of VR / AR nostalgia system, ad-
justing the boredom or meaningless 
situation of self-feeling and interpersonal 
interaction caused by aging. Reconstruct 
the overall awareness of life values, out-
look on life and life stories through nos-
talgic memories of past life stories. The 
results show that: 

 
(1) The VR / AR nostalgia system 

with cognitive, emotional and behavioral 
components proposed in this paper has a 
good fit with the empirical data.  

 
(2) In terms of cognitive variables, the 

perceived usefulness, perceived ease of 
use, personal innovativeness, and com-
patibility of VR / AR nostalgic system 
positively affect the elderly's usage atti-
tude towards VR / AR nostalgia system. 

 
(3) In terms of emotional variables, 

the fun and emotional attachment of VR 

/ AR nostalgic system positively affect 
the usage attitude of VR / AR nostalgic 
system. 

 
(4) In terms of behavior variables, the 

usage behavior of VR / AR nostalgic 
system positively affects on the use atti-
tude of VR / AR nostalgic system. 

  
(5) The usage attitude of VR / AR 

nostalgic system positively affects on the 
intention to use of VR / AR nostalgic 
system. 
 
     Through this VR/AR dynamic pres-
entation combined with the audio-visual 
interactive system of nostalgic therapy 
music, it should be able to arouse the 
elderly’s recall of past memory frag-
ments, and create more topics to im-
prove curative effects. We hope that the 
nostalgic therapy can make the elderly 
improve their recall and think to further 
prevent the elderly from suffering from 
dementia, or slow down the speed of 
memory degradation.  
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      According to the results of this em-
pirical study, the overall model verifica-
tion results of "VR / AR nostalgia sys-
tem" are good, which proves that the 
nostalgic system can help the elderly to 
reconstruct the social interaction of cog-
nition, emotion and behavior of life, so 
as to promote and improve the aging life. 
It is worthy promoting and applying nos-
talgia treatment to prevent and alleviate 
dementia and solve the manpower short-
age of long-term care. The research 
model of VR / AR nostalgia system 
which is designed and developed for the 
aging society should be further imple-
mented, strengthened and promoted. 
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