
Investigating Biophilia: Do Plant 
or Water Images Reduce Stress?



Abstract 

For my science fair project, I wanted to see if I could help people reduce their stress levels in these very 
stressful times. I investigated two things about relaxation after being stressed. Biophilia is the love of nature 
and the positive connection people have with nature. Studies have shown that being in nature and seeing 
pictures of nature reduce stress. Many of these studies have been done with plants. The first thing I wanted 
to check was whether the kind of nature mattered. I personally love taking pictures of beaches and the 
ocean, and I felt like those images might be just as relaxing as plants. So I wanted to see if images of water 
and the ocean would be at least as relaxing as images of plants. The second thing I wanted to check was 
whether Virtual Reality would reduce stress more than images on a screen. I conducted an experiment with 
22 people to see if images on a screen (with and without focus questions) and VR helped reduce people’s 
stress. Biometric data such as blood pressure and heart rate were mixed at showing this result. However, the 
self-reported survey data confirmed that these nature images helped reduce stress. Watching nature images 
on Virtual Reality had a mixed impact on participants, partly because it was a new experience for many 
participants. Overall, I was able to show that my images from nature, both plants and water, could help 
reduce people’s stress levels. 



Experimental Purpose
In the past, there has been a lot of research done on the effects of nature on stress. Many studies have 
shown a correlation between images of forests and leaves with a calming effect on humans. This research 
has come to the forefront in the age of Covid, where scientists have researched how to help doctors and 
nurses deal with the stress of patients struggling with lots of sickness and death. Some hospitals have 
created “nature rooms” with pictures of plants and sounds of nature to relax stressed out doctors and nurses.

For my science fair project, I wanted to investigate two things. The first is about the subject matter. I 
personally love beaches and the ocean, and I feel like those things might be just as relaxing as plants, which 
is what most studies have focused on. So I wanted to see if images of water and the ocean would be at least 
as relaxing as images of plants. 

Secondly, I wanted to see if the way people experience these images would make a difference in their level of 
relaxation. So I presented the nature pictures in 3 different modalities:  as a slideshow of pictures on a 
computer screen, as a slideshow that encouraged participants to focus deeply on a specific part of each 
image, and as a Virtual Reality experience (using a VR headset) so participants might feel more immersed in 
nature.

As a final note, I love taking nature photography. In fact, that love is what inspired this project in the first 
place. All of the images used in this experiment are my own.



Hypothesis and variables

Hypothesis

My prediction was that photos of water would also relax people the same way pictures of nature and 
plants have been shown to do. I also predicted that viewing nature on Virtual Reality headsets will relax 
and calm people better than just watching a slideshow on a computer screen or being asked to focus on 
specific things in photos. 

Variables

Independent Variables

-Relaxation modalities: Virtual Reality, SlideShow, Images with focused questions
-Nature types: Plants vs. Water

Dependent Variables

-Self reported body stress and self reported mind stress
-Change in blood pressure and heart rate



Materials
● Survey Form
● Blood pressure & heart rate monitor
● VR headset
● Fillable US, Europe, and Asia maps
● Two minute timer
● Computer with photos as a slideshow
● Presentation with photos and focus messages



Procedures
● Have test subject sit down for 2 minutes to normalize their heart rate
● Randomly assign water or plant imagery
● Place BP and heart rate monitor on non-dominant hand. Take baseline reading.
● Record blood pressure and heart rate numbers. Participants fill out self-reported survey.
● Give test subject US map and have them answer as many states in 2 minutes as possible (stressor)
● Record heart rate & blood pressure. Have participant fill out self-reported stress levels (mind & body).
● Have participant watch first slideshow of nature images (either plants or water).
● After slideshow, record heart rate and blood pressure. Have participant fill out self-reported survey.
● Give test subject the Europe map. 2 mins to fill in as many countries as possible.
● Post test, take heart rate and blood pressure. Have participant fill out self-reported stress levels.
● Have participant watch and think about images with focus questions (e.g. count how many buds on the 

stem)
● Record heart rate and blood pressure. Have participant fill out self-reported stress levels.
● Give test subject Asia map. 2 mins to fill in as many countries as possible.
● Post test, take heart rate and blood pressure. Have participant fill out self-reported stress levels.
● While they are doing this, set up the VR.
● After two minutes test is over, measure heart rate and blood pressure.
● Place VR headset on their head, and let them watch the 2 minute video.
● Post VR, take heart rate and blood pressure and have participant fill out self-reported stress levels



Data: Impact of Tests on Stress
The geography tests I had participants take 
definitely increased stress levels. After the 
tests, most people self-reported on their 
surveys that they felt more stress. This 
chart shows that they ranked their stress 
level higher than before the test. 

Biometric data also showed increases in 
stress after taking the tests. After the first 
test, many people's blood pressure and heart 
rate started to go up due to more stress. 

Stress increased slightly less after the third 
test as people had become more accustomed 
to taking the tests. 



Data: Photos of Water had a bigger impact than Plants

Images of water had an even 
stronger effect reducing stress 
than images of plants did. 
While biometric data seemed 
mixed, people who viewed 
images of water had a much 
more moderating experience. 
And when they were asked to 
self-report their stress levels, 
people who viewed images of 
water reported consistently 
reduced stress.



Data: Participants reported that the focus questions 
stressed them out rather than relaxing them

When I asked people to focus on something 
in my images, that ended up limiting the 
amount of relaxation caused by those 
images. Looking at images and VR had a 
much stronger impact on people’s stress 
levels.

In addition, many people's blood pressure 
went up and so did heart rate. 

After the experiment, many participants 
reported that they thought they’d be tested 
on what they were asked to focus on, 
which may explain this result.



Data: Virtual Reality had a somewhat bigger impact on 
reducing stress than watching regular images

Post Images Post Images w/ ?s Post VR
OVERALL 
CHANGE BP D BP S HR BP D BP S HR BP D BP S HR
Overall 
Average 1.0 1.1 0.3 2.1 -0.3 -0.5 -3.5 -0.5 0.5
Plants 
Average 0.3 1.3 -2.1 3.3 -0.4 -2.7 1.7 2.3 -0.4
Water Average 1.5 0.9 2.0 1.2 -0.2 0.9 -7.2 -2.5 1.2

Post Images 
Mind

Post Images 
Body

Post Focus 
Mind

Post Focus 
Body

Post VR 
Mind

Post VR 
Body

Overall 
Average -1.8 -1.3 -0.9 -0.9 -1.1 -1.0
Plant Average -1.8 -0.9 -0.8 -0.3 -0.6 -0.6
Water Average -1.5 -1.3 -0.9 -0.9 -1.1 -1.1

Biometric Data

Self Reported Data

Watching nature images on Virtual 
Reality had a mixed impact on 
participants. In terms of self-reported 
data, Virtual Reality had a slightly 
smaller impact on relaxation than 
looking at regular images. But in 
terms of biometric data, Virtual 
Reality had a much bigger impact.



Results

Plants vs. Water
Many people's blood pressure went down and so did heart rate due to looking at water images. 
This was also reflected in people’s self-reported stress data. Images of water had an even stronger 
effect reducing stress than images of plants did. And when they were asked to self-report their 
stress levels, people who viewed images of water reported consistently reduced stress. This 
finding supports my hypothesis that images of water would be just as stress-reducing as images of 
plants.

Images vs. Focused Images vs. Virtual Reality
Watching nature images on Virtual Reality had a mixed impact on participants. In terms of 
self-reported data, Virtual Reality had a slightly smaller impact on relaxation than looking 
at regular images. But in terms of biometric data, Virtual Reality had a much bigger impact. 
This may have had to do with the age group of participants. For many, it was the first time 
trying a VR Headset, so that may have interfered with the findings.



Conclusions

My hypothesis was correct. Water images can have just as big an impact on people’s 
stress levels as plants, and sometimes are more relaxing to people. I think hospitals, and 
other workplaces that are high stress, should start installing nature rooms so when 
doctors and nurses get too overwhelmed or stressed, they can take a break from the real 
world. Based on my results, these rooms should offer options to employees of what kind 
of nature they feel would be most relaxing. People other than medical personnel should 
also be able to try VR as that immersive environment can offer an especially relaxing 
experience, especially as people get used to that new modality.



Plant Images



Water Images
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