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Executive Summary  

This study attempted to investigate how different planting strategies (dense versus 

sparse, trees versus shrubs) affected student preferences, moods, and stress levels towards 

green spaces on UBC Campus. To test this, participants were randomly assigned to view a 

green space, and answered questions relating to preferences, positive and negative affect, and 

perceived stress levels. Our survey was distributed online and in-person to random UBC 

students, and we obtained 212 usable responses. We found that participants preferred trees 

over shrubs, and favoured higher plant densities. We also found a significant difference in 

preference scores between participants who viewed dense and sparse trees, but not between 

participants who viewed dense and sparse shrubs. Unexpectedly, we also found that shrubs 

evoked more positive affect among participants compared to trees. These findings point 

towards the influence of functionality in determining preferences, and highlights the possible 

distinction between implicit and explicit expressions, as well as the independent nature of 

preferences and emotions. We hope that these findings will contribute toward suggesting 

novel methods of conducting future research for SEEDS, and support UBC to better 

understand the value of green spaces amongst students, and consider mixed planting 

strategies for future development of campus green spaces.  
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Introduction 

Exposure to green spaces has been shown to be beneficial toward improving various 

aspects of human health and well-being1,2,3. Green spaces have been incorporated in a variety 

of settings such as urban landscapes and hospitals to improve the moods of individuals and 

promote physical and psychological healing 4,5. In particular, recent research has examined 

the effect of green spaces on school campuses and their effect on students6,7. Hipp and 

colleagues8 examined the relationship between green spaces on university campuses and self-

reports on quality of life, and found that students who experienced more green spaces on 

campus were more likely to report a higher quality of life, which included measures on 

physical, psychological and social facets of health. This finding was consistent with Ibes and 

Forestell’s9 study that found a reduction of mood disturbance in participants who were in 

green spaces compared to individuals who were indoors.  

While extant research has largely focused on examining the health and well-being 

outcomes from the presence versus absence of green spaces10, studies have rarely compared 

different types of greenery that were present in green spaces, and how these different types of 

plants can have varying effects on human health and well-being. When examining a number 

of green space characteristics, including the densities of plants, researchers also found them 

to be significant in affecting individuals’ well-being; individuals tended to prefer slightly 

open planting densities when having to choose between planting designs featuring two layers 

of vegetation11. Despite this, less is known about the specifics of how green spaces provide 

benefits on health and well-being, namely, how various characteristics interact to influence 

students' mood and stress levels - which constitutes the basis for this current study.  

Since the University of British Columbia Point Grey’s campus has a wealth of green 

spaces, efficient and tailored planting strategies can amplify health and mood benefits12, 

cognitive improvements13, and restorative effects14 to students who utilize these green spaces 

while on campus. By determining which plant types and densities best help promote positive 

moods and reduce stress levels among students, UBC SEEDS can adjust their planting 

strategies and policies accordingly, and direct resources into appropriate areas. Given the 

monetary costs and time needed to cultivate a “new” landscape, it would be prudent for UBC 

SEEDS to proceed with their planting strategies after taking into account the differential 

benefits brought about by the various types and aspects of green spaces.  

 

Research Question and Hypothesis 

 

We formulated our research question based on the current gaps in the existing 

literature, and recorded common measures that are associated with well-being. We aim to 

study the effects of different planting strategies in green spaces, particularly dense or sparse 

spacing, and trees or shrub plant types, in affecting student preferences, mood and stress 

levels. This led to the formulation of three main hypotheses in our study:  

H1: Students who looked at plants of high densities would report higher preference scores, 

lower stress levels, and higher positive and lower negative affect levels relative to students 

who looked at sparse plants. 

H2: Students who viewed trees will report higher preferences, lower stress levels, and higher 

positive and lower negative affect levels relative to students who viewed shrubs. 



 

 

 

 

H3: The differences in preference scores, stress levels, and levels of positive and negative 

affect between students who viewed trees of high or low densities will be greater than the 

difference between students who viewed shrubs of high and low densities.  

 

Methodology  

 

Participants 

Using a 95% power level with a .25 effect size, a minimum sample size of 212 was 

calculated. Our survey collected a total of 280 responses. 78 responses were excluded due to 

failure to complete the survey and our total usable responses were 212 (MAge = 22.26, 60.5% 

Female, 38% Male, 1.5% Non-Binary) UBC students. All participants gave informed consent 

as overseen by the university’s institutional review board.  
 

Conditions 

Our survey aimed to measure the effect of planting strategies, namely the density and 

height of plants. We used a 2 x 2 between-subjects design with 4 conditions: 2 (density: high 

vs. low) x 2 (vegetation: trees vs. shrubs). Trees were defined as any woody vegetation of at 

least 7.62 cm in diameter at 137 cm off the ground15 , and shrubs as any non-woody plants or 

vegetation with multiple stems under 4 m15. We defined high density as ≤ 1 m apart (trees) 

and ≤ 10 cm apart (shrubs), and low density as ≥ 5 m apart (trees) and ≥ 20 cm apart (shrubs).  
Trees selected for our survey conditions were based on what species were dominant 

on the Point Grey campus for familiarity and fit in the Pacific Northwest landscape. As 

maples are among the most common trees on campus at 22%16, we included tree stands with 

maples in both dense and sparse conditions. The dense tree image featured maples and Alnus, 

and the sparse tree image featured maples and Platanus x acerifolia. For shrubs, our main 

selection criteria was to find shrubs that were densely and sparsely arranged in an obvious 

manner, as most of the shrubs found on campus were densely packed. Pictures matching the 

selection criterion were either taken from Google Maps or were images taken by the 

researchers at various locations on UBC’s Point Grey Campus.  

 

Procedure  

We conducted intercept interviews with random UBC students at the Vancouver 

campus in person, and distributed our survey online through social media sites such as 

various UBC Facebook groups. Data was collected from March 2, 2022 to March 17, 2022, 

for a total of 15 days. We did not distinguish between undergraduate or graduate students. 

After participants finished reading the informed consent form, they were asked to confirm 

whether or not they were UBC students - the survey would end if they declared that they 

were not UBC students. Participants were then randomly assigned into one of the four 

conditions, and were instructed to look at the picture of their assigned condition (Appendix 

A) for an unspecified duration of time. Participants then filled out their responses using a 5-

point Likert Scale on preferences, the PANAS-SF, and the PSS-10. At the end of the survey, 

students were asked to complete a demographics section.  

 

Measures 

 Participants were asked to rate their preferences toward the picture they had seen 

using a 5-point Likert scale, with 1 being “Disliked very much” and 5 being “Liked very 

much”17. Participants were then asked to rate their mood on the PANAS-SF, which consisted 

of 5 items measuring positive affect and 5 items measuring negative affect. These items were 

scored on a 5-point scale from 1 (Never) to 5 (Always) based on the participant’s general 



 

 

 

 

feelings18. The higher scores for each scale would indicate either an elevated positive mood 

or an elevated negative mood. Cronbach’s Alpha (ɑ) registered at .80 for positive affect, 

and .72 for negative affect. In addition, participants were asked to rate their perceived stress 

levels using the PSS-10 scale, a 10-item survey asking about their stress levels scored on a 5-

point scale ranging from 0 (Never) to 4 (Very often). Four of these items were reverse-coded, 

and a total score ranging from 0 to 40 was recorded. Higher scores indicated higher stress 

levels experienced by the participants. Similar to the PANAS-SF, the PSS-10 demonstrated 

high reliability with a Cronbach’s Alpha (ɑ) of .8618. Moreover, the PSS-10 was found to 

have a high predictive validity as prior research observed that scores were higher after 

experiencing more catastrophic life events19.  

 

Results  

 

The survey data was split accordingly by dependent measures (preference, positive 

affect, negative affect and perceived stress levels). Using the JASP statistical software, a two-

way between subjects ANOVA was computed. This study also computed Pearson's 

correlation coefficient (r) to assess the linear relationship between the various dependent 

measures. Effects are reported to be significant when p < .05.  

Support was obtained for the first set of hypotheses on preference scores - where there 

was a significant main effect of plant type, F(1, 208) = 37.877, p < .001, ηp
2 = .154 and plant 

density F(1, 208) = 20.871, p < .001, ηp
2 = .091, with participants preferring trees more over 

shrubs, as well as favouring higher plant densities. In addition, there was a marginally 

significant interaction effect of plant type x plant density observed, F(1, 208) = 3.809, p 

= .052, ηp
2 = .018. Post-Hoc comparisons using Tukey HSD tests revealed that the preference 

for dense trees (M = 4.264, SD = .738) differed significantly from sparse trees (M = 3.417, 

SD = .986), while dense shrubs (M = 3.211, SD = 1.048) did not appear to significantly differ 

from sparse shrubs (M = 2.870, SD = .972). Therefore, the results suggest that the effect of 

plant density on preference scores is only observed for trees, and do not significantly increase 

liking scores for shrubs. Other hypotheses relating to scores on positive affect, negative 

affect, and levels of perceived stress did not show significant differences, with an exception 

for the scores measuring positive affect, where there was a marginally significant main effect 

of plant type observed, F(1,208) = 2.816, p = .095, ηp
2 = .013. Further analysis revealed a 

surprising finding of shrubs evoking more positive affect in comparison to trees.  

Lastly, the analyses looked at the relationship between the various dependent 

measures collected in the study. Similar to prior research, the study obtained a positive 

correlation between the scores on perceived stress and negative affect, r(210) = .48, p < .001, 

and a positive correlation between scores of positive affect and liking, r(210) = .17, p = .013. 

Upon a further visual inspection of this scatter plot, however, it appeared that Pearson’s r 

scores misrepresented the relationship between positive affect and liking (see Appendix B, 

Figure 15), and it appeared highly likely that there was no clear relationship between these 

two measures. The study unexpectedly also obtained a positive correlation between the scores 

on positive and negative affect, r(210) = .21, p = .002. The analyses of the scores on all other 

combinations of dependent measures were found to be insignificant.  

 

Discussion 

 

 The results obtained from preference, stress, and affect scores show insights into the 

effect green spaces may have on participants. Firstly, in support of our hypothesis, plant type 

is shown to have a significant main effect on preference with trees scoring higher than shrubs. 



 

 

 

 

The association between trees and its numerous effects, such as reducing air pollution, 

providing green infrastructure, as well as other cognitive and health benefits, may have led to 

a greater preference for trees20. We also see a significant main effect in preference of dense 

over sparse trees and shrubs, which can be explained by the prospect-refuge theory21, in 

which dense ecology can provide our ancestors a better opportunity to observe surroundings 

and offer hiding places. This theory also accounts for the interaction effect of preferring 

higher densities for trees but not shrubs, as it has been shown that individual preferences for 

green spaces are largely associated with functionality22. Therefore, while individuals have 

higher preferences for dense trees that provide more shade and safety from the weather23, 

preferences for shrubs appear relatively unchanged across densities. This is because the 

functionality of shrubs is not congruent on their densities, but rather on other factors, such as 

location, etc. As such, it implies that density is an important variable in planting trees, but not 

as important when planting shrubs.  

Secondly, the results showed a marginally significant effect of plant types on positive 

affect scores, albeit in an opposite direction from what we hypothesized - that shrubs had 

generated more positive affect over trees. This result appears to support Orion’s Savannah 

Hypothesis24, an evolutionary hypothesis that links human physiology (i.e. bipedalism) and 

innate preferences to savannah ecology because it provided cover and nutrients for our 

ancestors24. In accordance with previous literature, we propose the use of future studies to 

investigate the claim that not only have humans developed explicit preferences for trees 

because of their functionality23, but the claim that savannah-associated vegetation also has an 

unconscious influence on positive affect.  

Furthermore, the visual inspection of the scatter plot showing the relationship between 

preference and positive affect scores possibly indicated that the emotions elicited by these 

images are independent from the preferences of individuals. This notion is further supported 

by the literature, in which it is hypothesized that the relationship between preferences and 

emotions is influenced by psychological mechanisms shaped in a specific environment25; 

greenery depicted in our images will not elicit positive emotions via savannah effect, but 

phenomena such as the familiarity principle, in which innate responses are moderated by 

experience26, will nevertheless generate preference for trees. Therefore, rather than displaying 

contradictory results, emotions and preferences merely represent independent constructs that 

are operating under different psychological mechanisms.  

Finally, no evidence was found to support the effects of plant type and density on 

negative affect and perceived stress levels, and an unexpected positive correlation was also 

found between positive and negative affect scores. Possible explanations are stated below.  

 

Limitations  

 The validity of the results obtained could be impeded by how our survey was framed. 

Due to the wording of the PANAS-SF (see Appendix D), participants may have been primed 

to view their emotions as a “trait”, rather than a “state”27. Therefore, rather than reporting 

their emotions after completing our survey, participants could instead be reporting the 

emotions they feel toward green spaces in general. This could explain the unexpected positive 

correlation obtained between the positive affect and negative affect scores of participants, 

where participants may have recalled instances of both positive and negative affect being 

evoked at varying instances of coming into contact with green spaces over a period of time. 

 Another limitation is the medium that our survey was conducted on. Unlike other 

studies that allowed their participants to view multiple images of green spaces or experience 

the green spaces5,13, due to limited time and resources, our study only showed a picture of the 

condition to participants. This limited the ability of other aspects of the green space (e.g. 



 

 

 

 

sounds and smells) toward influencing preferences, affect, and stress scores among our 

participants. The inclusion of a “true” experience of green spaces could result in a stronger 

operationalization in our measures. This more immersive experience could also solve another 

challenge, which is the inability to control the amount of time students spend looking at their 

green space condition. Because the amount of time may influence the effect the condition has 

on participant responses, the subsequent lowering of internal validity could also explain why 

there were no significant effects found for plant type and density on stress.  

 Lastly, this study was conducted solely among UBC students, which may lower 

external validity as studies have shown that age, gender, culture and ethnicity can also play a 

role in influencing attitudes toward green spaces28,29,30. Therefore, it is important that these 

factors are taken into account when generalizing the results of this study to a larger 

population and conducting similar studies in the future.  

Recommendations  

Based on our findings, we invite UBC SEEDS to take a closer look at the current 

planting strategies. Instead of engaging in an overhaul of campus greenery, we recommend 

gradually adopting a mixed planting strategy to increase the benefits of future development. 

For example, outdoors, the Point Grey campus features a wide array of landscapes across the 

character districts, which guides the species and character of vegetation planted31. While 

students and other users prefer trees in outdoor green spaces, we recommend that more 

diverse greenery can be introduced indoors by planting suitable shrubs in appropriate spaces 

given the effectiveness of shrubs over trees in producing positive moods among students. 

 A second recommendation is to continue exploring the area of student values 

surrounding campus green spaces. Our findings suggest that trees and shrubs planted in 

different densities do affect their preferences and well-being. As such, it is imperative that 

UBC achieves a balance between accommodating student opinions and choosing plants that 

have a proven effect in reducing student stress levels and improving student moods. Further 

research in this direction can fill in urban forest data gaps as outlined in the Next Steps of the 

Urban Forestry document16, helping us better understand the social and cultural value of 

campus green spaces. 

 Third, to better determine which characteristics of plants and green spaces are actually 

effective in improving well-being, we suggest that UBC SEEDS consider additional 

approaches and methods toward collecting data and user opinions on green spaces. Alongside 

surveys and in-person studies, UBC SEEDS could partner with Emerging Media Lab to 

incorporate Virtual Reality (VR) technology in future projects to immerse participants in 

hypothetical green spaces. Self-report stress and mood data from surveys can be 

complemented with qualitative tools such as heart rate monitors and sweat gland sensors9 to 

quantify the physiological changes in stress levels or well-being. Findings from the suggested 

studies can provide an implicit, uncontrollable measure that cannot be affected by human 

biases or environmental factors, which increases the validity of the results obtained.  

 Given that the above mentioned recommendation requires significantly more 

resources such as funds and staffing, it should only be adopted when traditional data and 

methods have consistently failed to produce significant and conclusive data. Furthermore, it 

is also important that UBC SEEDS take into account other considerations not examined in 

this study, such as the functionality of green spaces in their planting strategies. Ultimately, it 

is important to note that the accrued, overall benefits of making changes to the current green 

spaces are numerous and multi-dimensional in nature, outweighing the downsides of keeping 

the green space as it is.   
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Appendix A (Survey) 

Link: https://ubc.ca1.qualtrics.com/jfe/form/SV_74LUPfRLcaufhSC 

 

 

 

 

 

 

            (Condition 1: trees in high density)                 (Condition 2: trees in low density) 

    

 

 

 

 

 

 

 

 

 

 

 

 (Condition 3: shrubs in high density)              (Condition 4: shrubs in low density) 

https://ubc.ca1.qualtrics.com/jfe/form/SV_74LUPfRLcaufhSC


 

 

 

 

 

(Survey Question: 5-point Likert scale) 

(Survey Question: PSS-10) 



 

 

 

 

 

(Survey Question: PANAS-SF, Positive affect) 

 

 

(Survey Question: PANAS-SF, Negative affect) 

 

  



 

 

 

 

Appendix B (Tables and Graphs of Results) 

(Figure 1: Means and Standard Deviations of Preferences) 

 

 

(Figure 2: ANOVA results for Preferences as a function of Plant Type and Plant Density) 

 

(Figure 3: Post-hoc Comparisons for preferences) 

 



 

 

 

 

 
(Figure 4: Descriptive plot of Preference Scores)  

 

 

 
(Figure 5: Means and Standard Deviations of Positive Affect Scores) 

 

 

 

 
(Figure 6: ANOVA results for Positive Affect Scores as a function of Plant Type and Plant 

Density) 

 



 

 

 

 

 
(Figure 7: Descriptive plot of Positive Affect Scores)  

 

 
(Figure 8: Means and Standard Deviations of Negative Affect Scores) 

 

 

 
(Figure 9: ANOVA results for Negative Affect Scores as a function of Plant Type and Plant 

Density) 

 



 

 

 

 

 
(Figure 10: Descriptive plot of Negative Affect Scores)  

 

 
(Figure 11: Means and Standard Deviations of Perceived Stress Scores) 

 

 

 
(Figure 12: ANOVA results for Perceived Stress Scores as a function of Plant Types and Plant 

Density) 

 



 

 

 

 

 
(Figure 13: Descriptive plot of Perceived Stress Scores)  

 

 

 
(Figure 14: Pearson Correlations among scores of Preferences, Positive Affect, Negative Affect, 

and Perceived Stress) 

 



 

 

 

 

 
(Figure 15: Scatter Plot showing relationship between Positive Affect and Liking Scores)  

 

 

 
(Figure 16: Descriptive Statistics of scores across Preferences, Positive Affect, Negative Affect, 

and Perceived Stress) 
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conditions) for the proposal, recruiting participants for the study, help leading discussion in 
group meetings, writing discussion and implication sections for presentation, formatting 
presentation, presenting to clients and answering questions, correspondence with Professor 
Zhao, writing discussion section (potential explanations for findings and challenges), editing 
and formatting with background, methodology, and appendix for final report.  
 
Will Partridge (SID: 29724200): Created Qualtrics survey, contributed to the development of 
the proposal, gathering Qualtrics survey data, forming and editing the presentation, 
contributed to the recommendations, contributed to group meetings and discussions, 
contributed to research question formation, contributed to the executive summary and 
introduction of the final report, attended group meetings with Professor Zhao,  
 
Anna Sawada (SID: 84865690): Contributed during proposal, contributed in discussions 
regarding research question, helped gather past research papers for background information, 
helped form hypotheses, attended group meetings online with Professor Zhao, helped find 
participants for study via social media, gathered Qualtrics survey data, powerpoint 
presentation building, assisted with writing hypothesis for research report, contributed in 
discussions regarding recommendations, helped polish final report draft for publishable final 
report. 
 
Doris Sun (SID: 10952142): Contributed to developing and finalising the research idea (i.e. 
supplied research questions and respective background research), researching literature 
review for proposal and report, attending and taking notes in meetings with Professor Zhao, 
editing and creating the presentation, presenting, in-person and online participant recruitment, 
designing and editing Qualtrics survey, report writing and editing (in order of time spent): 
introduction, recommendations, methods, discussion, executive summary, appendix. Hosting 
group meetings, making meeting notes, and communicating with SEEDS correspondent. 
 
Jeff Teo (SID: 67865493): Contributed to developing the research idea (i.e., the hypothesis 
and the psychological insight), researching on literature to review, doing the result section of 
the presentation and designing of the powerpoint, presenting the results of our study to our 
clients during the presentations, regularly attending both group meetings and meetings with 
the professor, corresponding with the professor and the TA, finding participants for our study, 
conducting data analysis (also met with TAs and Dr. Zhao for the data analysis). For the 
research report, contributions include writing the methods, results, and the recommendation 
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Wrote the references for articles that I included in the introduction according to the APA 
guidelines, and formatted the appendix section of the report to include graphs, tables and 
results of data analyses.  
 
Taishi Yamada (SID: 76042209): contributed to developing the research idea (i.e. driving and 
restraining forces part), created Qualtrics survey (designing PSS-10 and PANAS-SF 
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group meetings, collected Qualtrics survey data through online and in-person (randomly 
interviewed UBC students at IKB library), wrote research question, hypotheses, methodology 
section (participants, conditions, measures, and procedures), edited references, and appendix 
of the final research report, and presented method section at the presentation.  



 

 

 

 

Appendix D (PANAS-SF wording) 

 
(Limitation example: The use of the word “generally” instead of the alternative “right now”)   
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