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Introduction

Children between 7-18 years old are in a stage of the rapid 
growth of physical and psychological development. In this stage, 
children start to learn to understand themselves and develop 
personal thoughts. However, they will also encounter more 
complicated restrictions and challenges. Then, they may have 
more different feelings, including positive or negative emotions. 
Herth [1] pointed out that hope is a protection factor that can help 
a person reduce negative effects.

Children start to develop curiosity about the world beyond 
cognition in the process of learning. They have stronger desires 
to explore the world by themselves. So, this research hopes to 
meet the needs of children by using VR, give children a short-term 
pleasure when experiencing VR, and satisfy children’s curiosity 
and enhance children’s sense of hope. We hope this study might 
help children keep their expectation and imagination to face the 
challenges of the future. 

According to the above research background and motivation. 
The following objectives are proposed in this study.

a) Examine the pleasurable experience of VR applied to 
tourist destinations for children.

b) Examine the impact of VR application in tourist 
destinations for children’s hope and expectations.

Literature Review 

Hope is a process of cognitive thinking to desired goals [2,3], 
and scholars point out that hope can increase children’s optimism 
to face themselves and the future. Then encourage children to 
implement specific actions to achieve goals. Hope also can help 
individuals stay flexible and have responsive strategies when 
they encounter major pressure events in life [4].  Also, hope can 
enhance children’s life satisfaction effectively. The more pressure 
the children feel, the more to show the functions of hope [5].

Emotion is a transient state that can change drastically in 
a short time. Also, pleasure is a high-level of positive emotion. 
According to psychology, pleasure combines the emotion of joy 
and surprise. Engaging in various activities, such as traveling, 
watching movies, etc., will bring people a different degree of 
pleasure. Due to the different degree of immersion, pleasure will 
cause different levels of positive emotions and self-satisfaction 
needs [6]. Expectation is the belief that one’s actions can be 
successfully executed and produce results [7]. And the travel 
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expectation we used in this research is results about what people 
expect to get while traveling.

Methods

Experimental design

The subjects of this research are children between 7-18 

years old. We use the experimental method, and the experiment 
is designed to understand the difference in children’s hope after 
VR experience through the design of the questionnaire before 
and after the test. Then collect the physiological data through 
electroencephalography (EEG) and electrocardiography (ECG) to 
understand children’s excitement. The experiment is divided into 
two stages: pre-test and formal test as Table 1.

Table 1: Experimental process.

Stage Pre-Test Formal Test

Subjects 5 children between 7-18 years old. 12 children between 7-18 years old.

method

1. Questionnaire
2. EEG
3. ECG

4. Observation and interview

1. Questionnaire
2. ECG

3. Observation and interview

purpose

1. Test the questionnaire’s reliability
2. Test the method of physiological data 

collection.
3. Test tourist destination effects.

Test the differences in children’s pleasure and hope between experiencing VR 
and viewing photos about the same tourist destination.

We divide children into experimental and control groups. 
Children in the experimental group will experience the foreign 
destination before experiencing domestic one. The control 
group experiences domestic destination first, and then foreign 
destination. Therefore, every child will experience twice, fill out 
two questionnaires for different destinations, and collect two sets 
of physiological data. Regarding the content of VR experience, we 
provide five domestic tourist destinations and six foreign tourist 
destinations. Furthermore, we will collect EEG data when children 
filling in the pre- and post-test questionnaires and collect ECG 
data during the VR experience.

Measurements

We adopt the “Children’s Hope Scale” which was developed 
by Snyder et al. (1997) (Table 2). We adopt the “PAD (pleasure, 
arousal, domination) Emotional State Model” which was developed 
by Mehrabian & Russell [8]. This model has three dimensions 
of “Emotional structure model”. They are “arousal”, “pleasure”, 
and “dominance.” These three dimensions can be described and 
measured the difference of personal emotion, and have extremely 
low correlation with each other. If the subject gets higher score 
from “pleasure” dimension, it means the subject obtains more 
pleasure from the stimulus (Table 3).

Table 2: Children’s hope scale.

Measured Items

1. My life is very good now.

2. I can think of many ways to get the things in life that are most important to me.

3. I am doing just as well as other kids my age.

4. I have a lot of confidence in myself.

5. When I have a problem, I can come up with lots of ways to solve it.

6. I think the things I have done in the past will help me in the future.

7. Even when others want to quit, I know that I can find ways to solve the problem.

8. I think my life is full of hope.
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Table 3: Dimensions of “PAD emotional state model”.

Dimensions

pleasure arousal dominance

happy
/unhappy

active
/relaxed

powerful
/powerless

Satisfied
/Unsatisfied

Wild
/Lazy

Influential
/Influenced

Cheerful /Melancholic Nervous
/Lethargic

Impressive
/Humble

Hopeful
/Despairing

Awake
/Sleepy

Independent
/Dependent

Surprised
/Bored

Stimulated
/Indifferent

Brave
/Careful

Result

Pre-test results

Five children participated in the pre-test: three boys and two 
girls. They are all in grades 4-6. The mean of hope is higher in 
the experimental group than the control group. Also, from the 
interview, we know that children are not affected by VR tourist 
destinations and experience order effects, and they are more 
expected and excited to experience foreign destinations. As 
a result, we adopt foreign tourist destinations in formal test. 
Moreover, it is difficult for children to stabilize their brain waves 
in a short period. It’s a challenge for the researcher to collect 
complete data. Therefore, EEG won’t be used in the formal test. In 
terms of ECG measurement, there is no limit to the VR experience 

time during the pre-test. This resulted in multiple data being less 
than 11 minutes and unable to analyze. To ensure data integrity, 
this research will limit the VR experience time to 11 minutes in 
the formal test.

Formal test result

We divide children into experimental and control groups. 
Children in the experimental group will use VR to experience 
tourist destinations (see Figure 1). The control group is to 
experience tourist destinations through photos. “Eiffel Tower” 
was selected as a tourist destination in formal test, and ECG data 
collected during VR experience and viewing photos. Descriptive 
statistics of subjects as Table 4. 

Figure 1: Schematic Diagram of VR Experiences.

Lawn Under the tower Walkway on the 2nd floor 2nd floor platform

Lawn at night Under the tower
at night Stairs 1st floor platform

Source: “Sites in VR” app
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Table 4: Descriptive statistics of subjects.

Experimental Group Control Group

Sex 3 boys, 3 girls 4boys,
2 girls

Age grades 1-4 grades 1-4

Experience of 
travel abroad

0 times: 2
1-5 times: 1

5-10 times: 1
more than 10 times:1

0 times: 4
1-5 times: 2

Experience of 
using VR

Used: 1
Never used: 4 -

There are three aspects of the questionnaire design of this 
research. The following Table 5 shows the average statistics of 
each aspect. First, it can be found that the mean of hope increases 
more in experimental group (0.395) than the control group (0.2). 
This means VR brings more hope to the children in experimental 
group than photos in the control group. In terms of pleasure aspect 
and travel expectation aspect, the mean in the experimental group 
is also higher than the control group.

Table 5: The Mean of the questionnaire.

Group Mean

Pre-test of hope
Experimental group 5.63

Control group 6.3

Post-test of hope
Experimental group 6.025

Control group 6.5

The degree of pleasure
Experimental group 6.96

Control group 6.24

Travel expectation
Experimental group 6.65

Control group 6.075

The mean of pleasure measurements and travel expectation 
are all higher in the experimental group than the control group. 
According to the t-test, there is significant difference as shown in 
Table 6. Based on the results of multiple comparison analysis of 
ECG, many indicators have reached significant differences. The 
following Table 7 is a description of related indicators.

Table 6: Analysis of pleasure.

Pleasure Experi-Mental Group Control Group T-Value Signific-Ance

1. Happy / Unhappy 7 5.5 1.567 0.020

2. Satisfied / Unsatisfied 6.8 7 -1.000 0.031

3. Cheerful / Melancholic 7 6.2 2.067 0.000

4. Hopeful / Despairing 7 6.2 1.247 0.026

5. Surprised / Bored 7 6.3 2.000 0.001

Mean 6.96 6.24

Travel expectation

1. Learn new knowledge. 6 5.5 0.522 0.356

2. Learn a new culture. 6.8 5.8 1.482 0.031

3. Experience different things. 6.8 6.2 0.988 0.087

4. See the beautiful view. 7 6.8 1.000 0.031

Mean 6.65 6.075

Table 7: ECG indicators description.

Indicators Description

NN The total number during the heartbeat will increase when the sympathetic nerve is in high activity, and vice versa. This Indica-
tor is related to sympathetic/parasympathetic nerves.

MeanNN The average number per minute during the heartbeat will increase when the sympathetic nerve is in high activity, and vice 
versa. This indicator is related to sympathetic/parasympathetic nerve.

SDNN The standard deviation of the heartbeat interval, its value is positive with the degree of fatigue, and this index is related to the 
parasympathetic nerve.

CVR-R
The ratio of the standard deviation of the normal heartbeat interval to the average value. This index is related to the parasym-

pathetic nerve.

SDNN/
RMSSD The ratio of SDNN to RMSSD, which is related to parasympathetic nerves.
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We speculate the reason for the significant difference is that 
the VR experience brings greater sense of presence and gratitude 
to children than photos. This causes the children’s heartbeat to 
increase and indicates that the children’s emotions are relatively 
excited during this time. This means that the pleasure brought by 
VR experience is higher than viewing photos.

Conclusion

We found that children get quite high means in the 
questionnaire of pleasure scale. There are also many indicators in 
the analysis results of the ECG data that have reached significant 
differences. This means that the pleasure of experiencing VR is 
higher than simply viewing photos. Researchers also observed 
that children show excitement and expectation when they mention 
tourist destinations they have never visited before, particularly 
foreign destinations. Children are also quite immersed in the VR 
experience. They are often excited and surprised by discovering 
new scenes. After watching VR for 11 minutes, the experience 
ends, most children feel that the time is too short.

As mentioned above, we can find out that using VR to 
experience tourist destinations can bring significant pleasure 
to children. At the same time, it can shorten children’s time 
experience. Help children to deal with and adjust emotions, and 
resolve the discomfort and distress caused by negative emotions. 
This research hopes to understand the impact of VR application in 
tourist destinations on the hopes and expectations of children. This 
study conducted a test on 12 children in the formal experimental 
stage. In the results of the questionnaire analysis, the mean can 
show the difference, and the data from most of the ECG indicators 
also showed significant differences.

This study can assist the tourist industry to understand the 
VR application in children’s expectations for travel. Also, we hope 
children can keep their hope, expectation and imagination to face 
the challenges of the future through the VR experience. However, 
the subjects we collected in this study is not enough, the statistics 
might have the bias. Therefore, this research is still going on and 
we continue collecting the subjects. 
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