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Abstract 

For some children, lockdown due to the pandemic or crime can be demotivating, so accessing nature's 

restorative properties through virtual reality could improve their mental health. Environmental 

Psychological Restoration (EPR) with virtual reality (VR) protocols are designed to provide a 

simulated experience of natural environments that could promote psychological renewal and 

rejuvenation. The present work focuses on the restoration of demotivation in children, to document 

the effects of an EPR protocol with VR technology on indicators of demotivation such as valence 

affective and activation. Healthy children, between 8 and 11 years old, (ME=9.12; SD= .99; F= 12;  

M=12) from a private school in Tepic, Nayarit México. A homogeneous sample of 24 was taken, 

whose parents consented to participation. An experimental design of two groups and repeated 

measures was used. During each treatment, participants were tested at baseline (T1), exposed to a 

cognitive deficit induction test (n-back; T2), and subsequently, G1 was exposed to EPR-VR treatment, 

while G2 received no treatment (T3).  Findings suggest a decline in demotivation after EPR-VR (p < 

0.05). Exposure to nature, even virtual, may benefit children’s motivation. Changes in motivation 

would have to be strengthened with continuous sessions. The findings are discussed in light of future 

developments in EPR-VR research. 
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Introduction 

Environmental psychological restoration is a theory in environmental psychology that suggests that 

spending time in nature can help restore mental and emotional well-being. According to this theory, 

exposure to natural environments can provide a sense of psychological renewal and rejuvenation that 

can help individuals recover from mental fatigue and stress (Kaplan & Kaplan, 1989; Ulrich, et al., 

1991). 

The concept of environmental psychological restoration is based on the idea that humans have an 

innate connection to nature, which has been shaped by our evolutionary history (Hartig et al., 1996). 

This connection is believed to provide a sense of calm and relaxation that can help reduce stress and 

anxiety (Berto, 2005; Argüero-Fonseca et al., 2021; Liu, et al., 2022). 
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Research has shown that spending time in natural environments can have a positive impact on mental 

health, including reducing symptoms of anxiety and depression. This effect has been observed even 

in urban environments with relatively small amounts of green space (Hartig et al.6, 1991; Kaplan, 

1995; Martínez-Soto & González-Santos, 2020). 

Environmental psychological restoration is often cited as a rationale for incorporating nature into 

urban design and planning. For example, urban parks and green spaces can provide a much-needed 

respite from the stresses of city life and improve the quality of life for residents (Liu et al., 2022; 

Martínez-Soto & González-Santos, 2020, Zhu et al., 2023). Environmental psychological restoration 

highlights the importance of connecting with nature for maintaining mental and emotional well-being 

(Punhakka, 2021). 

The relationship between Environmental Psychological Restoration (EPR) and Virtual Reality (VR) 

lies in the potential of VR technology to provide a simulated experience of natural environments, 

which can promote psychological restoration (Maggio et al., 2020) 

Studies have shown that exposure to nature, even in virtual environments, can reduce stress and 

increase feelings of relaxation and restoration. In fact, some research suggests that exposure to virtual 

nature may be as effective as exposure to real nature in promoting psychological restoration (Bolouki, 

2022; Maggio et al., 2020; Argüero-Fonseca et al., 2021). 

Environmental Psychological Restoration (EPR) with virtual reality (VR) is a promising approach to 

improving children's well-being by providing a simulated experience of natural environments (Reese 

& Merchant, 2023). EPR with VR can be especially beneficial for children who may have limited 

access to natural environments due to various reasons, such as living in urban areas or having physical 

disabilities (Argüero-Fonseca et al., 2021). 

Research has shown that exposure to natural environments, even in virtual form, can have positive 

effects on children's cognitive, emotional, and behavioral development (Meidenbauer et al., 2019; 

Yeo et al., 2020). For example, exposure to natural scenes has been found to improve attention and 

reduce symptoms of attention deficit hyperactivity disorder (ADHD) in children. Similarly, exposure 

to virtual nature has been shown to reduce stress and anxiety in children (Browning et al., 2023). 

EPR with VR can also be designed to promote physical activity and encourage exploration and 

curiosity in children. By providing interactive and immersive experiences, EPR with VR can motivate 

children to engage in physical activity and exploration, which can enhance their cognitive and social 

development (Zhang, 2021). 

Moreover, EPR with VR can be tailored to individual needs and preferences, allowing children to 

choose the type of natural environment they want to explore and engage in activities that are of interest 

to them. This personalized approach can increase engagement and satisfaction with the experience, 

potentially leading to greater benefits for children's well-being (Zhang, 2021). 

Overall, EPR with VR has the potential to be a powerful tool for promoting children's well-being by 

providing a simulated experience of natural environments. As VR technology continues to evolve, it 

may become an increasingly important tool for improving children's mental, emotional, and physical 

health (Ford et al., 2021). 

 

Design 

An experimental design of two groups and repeated measures was used. During each treatment, all 

participants were assessed on measures of valence affective and activation (T1), and exposed to a 

cognitive deficit induction test (n-back; T2) for 43 minutes and were assessed on measures of valence 

affective and activation again  (T2), then, G1 was exposed to EPR-VR  intervention with a duration 

of 15 minutes, while G2 received no treatment, finally, measurements of valence affective and 

activation were taken(T3). At last, the results were analyzed to determine the effects of the EPR with 

VR protocol on demotivation. (See figure 1) 

 

  

https://jptcp.com/index.php/jptcp/issue/view/79


Effects Of A Protocol Of Environmental Psychological Restoration With Virtual Reality On Indicators Of Demotivation 

In Children 

 

Vol. 30 No. 17 (2023): JPTCP (821-828) Page | 823 

Method 

Participants 

Healthy children, between 8 and 11 years old, (ME=9.12; SD= .99; F= 12;  M=12) from a private 

school in Tepic, Nayarit México. A homogeneous sample of 24 was taken, whose parents consented 

to participation. Assignment to the experimental and control groups was randomized.  The 

experimental protocol was approved by the State Bioethics Commission of the state of Nayarit 

(CEBN/05/2020). 

 

Stimuli 

Experimental treatment of demotivation induction 

N-back test. A 43-min computerized version of the n-back continuous performance test with loads 0 

to 3 was used. A review of the psychometric properties of the n-back test can be read in Gajewski et 

al. (2018). The advantages of using such versions contemplate (a) the possibility of parametric 

variation in task difficulty, (b) multimodal presentation, and (c) accurate measurement of performance 

characteristics (Jacola, et al. 2014). 

 

Valencia and activation 

Emotion dimensions were assessed using the Self-Assessment Manikin (SAM; Bradley & Lang, 

1994). SAM consists of a pictorial assessment that employs sequences of humanoid-like cartoons that 

are graded in terms of intensity representing three bipolar affective dimensions: valence, arousal, and 

dominance. In the SAM scale, each subscale is represented by five graphic figures, with four 

intermediate points so that a nine-point scale is configured. 

Affective valence, pleasure, and hedonism (SAM-Val), ranges from a smiling figure (highest score, 

9) to an unhappy one (lowest score, 1).  Activation or arousal (SAM-Act) ranges from a wide-eyed 

figure (highest score, 9) to a very relaxed one (lowest score, 1). The reliability of the SAM in the 

Mexican population shows high internal consistency indices >.90 (Martínez Soto et al., 2014). Some 

research has questioned the relevance of the dominance dimension to explaining people's affective 

self-evaluations (Russell et al., 1981), and for this reason, this dimension is not taken into account in 

the present study. 

 

Data analysis 

Descriptive statistical analyses were performed to determine means and standard deviations. To 

evaluate the normality of the dependent variables, the Shapiro-Wilk test was used (considering that 

there were less than 50 observations). This test confirmed the absence of such a distribution, so the 

analyses were performed using nonparametric tests. Next, employing the Wilcoxon test, the 

intragroup scores were compared between the pretest and posttest. Additionally, through a set of 

Mann-Whitney U tests, intergroup pretests and posttests were compared. Finally, the effect size was 

calculated with Rosenthal's r. The accepted significance value was established. The accepted 

significance value was set at p<.05. 
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Figure 1. Experimental design of the EPR with VR protocol. 
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Figure 2. Differences between measurements of valence affective of G1 (Black)  and 

G2(Yellow) and activation of G1 (Grey) and G2 (Red) . 

 

Table 1. Descriptive and inferential data for measures related to Affective Valence and 

Activation

 
Note: G1 = Experimental group; G2 = Control group. 
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Table 2. Differences between groups 

 
Note: G1 = Experimental group; G2 = Control group. 

 

Results 

Table 1 presents the means and standard deviations of both the experimental G1 and control G2. As 

can be seen, the nonparametric Mann-Whitney U independent measures test demonstrates the initial 

equivalence of the experimental group for the neutral group in terms of pretest measurements, 

indicating that these groups were comparable for the psychophysiological aspects of demotivation 

before starting the intervention (see table 1). The effectiveness of the protocol on affective valence 

and  activation manipulation is observed in the post-test measurements (see figure 2). 

Table 2 presents the results of both the experimental G1 and control G2. As can be seen, the 

effectiveness of the EPR with VR protocol is confirmed. Findings suggested a decline in demotivation 

after EPR-VR (p < 0.05) (see table 2). 

 

Discussion 

Exposure to nature, even virtual, may benefit children’s motivation. Changes in motivation would 

have to be strengthened with continuous sessions (Jeong et al., 2021). The findings could have 

implications for interventions aimed at improving motivation and well-being in children, particularly 

those experiencing demotivation and for whom physical access to natural environments may be 

limited. 
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